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IN DEBILITATING DISEASE 


Patients receiving 


NILEVAR 


Eat more... 
Feel better... 
Recover faster 


Compared to control patients, those receiving Nilevar 
(brand of norethandrolone ) have repeatedly demon- 
strated more rapid and more complete recovery from 
serious acute illness and increased comfort and well- 
being in chronic illness. 

A multitude of case histories are now adding indi- 
vidual clinical color to the earlier controlled investiga- 
tions which defined the actions of Nilevar as an effec- 
tive aid in reversing negative nitrogen balance and in 
building protein tissue. 

In typical case reports such gratifying comments as 
these appear: 
Underweight —‘Appetite considerably increased 
within one week. Sense of well-being and vigor in- 


creased along with increased appetite.” 


Prematurity (Birth weight: 2 pounds, 4 ounces) — 
“Gradual improvement in appetite and capacity for 
formula Excellent progress and weight gain for a 


very immature infant. 


Carcinoma of the Uterus —“Within four days appe- 
tite became excellent, took full diet. ... More ambition 
while on Nilevar. Enjoys life. Takes part in church and 
other social affairs.” 


Third Degree Burn—“.. . 
was Offered. . . . Began to show signs of hope for re- 


soon began eating all that 


covery. ... Perhaps one of the greatest changes was in 
the appearance of his wounds which were so very 
much improved.” 

The dosage for adults is 20 to 30 mg. daily in single 
courses no longer than three months. For children the 
daily dosage is 0.5 mg. per kilogram of body weight, 
in single courses no longer than three months. 

Nilevar is supplied in tablets of 10 mg., ampuls of 
25 mg. (1 ce.) and Nilevar Drops of 0.25 mg. per drop. 


G. D. Searle & Co., Chicago 80, Illinois. Research 
in the Service of Medicine. 
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@ TEXTBOOK OF SURGERY 


SURGEONS—For the Very Latest Procedures and Techniques, 
New Knowledge and Test Applications 


by Guy Blackburn and Rex Lawrie, both of 
Guy's Hospital, London 


Why will those remarkable men who shape med- 
ical educational policies take fresh delight in this 
next textbook of surgery from a famous surgical 
teaching center, Guy's Hospital? Their answers 
might be: 1) This book holds tightly to the 
special needs of undergraduates 2) It contains 
all the information required for examinations 3) 
It has a massive validity that is “full of strength 
to meet the changing tide.” Pub. Nov. °58, 1136 
pp. (0% x 934), 607 iL. $16.75 


@ LESIONS OF THE LOWER BOWEL 


by Raymond J. Jackman, Mayo Clinic. 


\ wise man’s judgment: “There are three accept- 
able methods of examining the rectum: 1) with a 
trained finger 2) with proctoscope 3) with the aid 
of the roentgenogram. WHEN ONE VIEWS THE 
ILLUSTRATIONS ACCOMPANYING — THIS 
TEXT, there can be no doubt as to which is the 
most valuable.” Never again need you waste time 
on uncertainties when you can be certain!! Pub. 
Nov, °58, 388 pp., 56 iL. 75 color plates, $15.50 


THE RECOVERY ROOM: A Symposium 


by John Adriani, Director, Department of Anes- 
thesiology, Charity Hospital of Louisiana; and 
John Parmley, Tulane University 


Packed tight by 45 well-known contributors are 
the ANSWERS TO QUESTIONS often asked by 
anesthesiologists, surgeons, nurses, and hospital 
administrators. Coverage: The Recovery Room in 
private, tax-supported, and military hospitals, In- 
formation that is diversified, impressive, and con- 
cise is given by authorities who know this subject 
fore and aft. The usual superfluities of symposiums 
are not encountered, Every page is right down to 
the brassiest of brass tacks. Pub. Oct, °58, 132 pp.. 
13 (Amer. Lec. Anesthesiology), $4.25 


@ MEDULLOBLASTOMA 


hy Benjamin L. Crue, Jr., U.S. Naval Hospital. 
San Diego 


A scholarly work. Its first half deals with patho- 
logical aspects. Its second half. with diagnosis, 
treatment, and prognosis. Various aspects of this 
specific neoplastic entity are examined and = an 
attempt made to fit them into an over-all concept 
of neoplasia. It collects'and correlates much of the 
voluminous literature. Pub. Nov, 58, 224 pp. (5% 
v 814), 16 (Amer, Lec, Neurosurgery), $5.75 


THE 


PATHOGENESIS AND TREATMENT 
OF PARKINSONISM: A Symposium, Fifth 
Annual Scientific Meeting of the Houston 
Neurological Socicty. 

Compiled and edited by William 8S. Fields, 
Professor and Head, Division of Neurology, Bay- 
lor University 


The ebb and flow of thought and action on this 
hot subject is convincingly put forth by keen au- 
thorities. This well organized symposium has been 
produced on fast-moving schedule to assure 
you of the freshest and most timely information 
possible. Coverage: Pathogenesis, Neuroanatomi- 
cal Pathways, Vaseular Supply, Pathological 
Lesions, Medical Therapy and Prognosis, Care 
and Rehabilitation, Comparative Results, You will 
have no regrets when you place your on approval 
order for this excellent book. Pub. Nov, °58, 384 
pp. (6 x 9), 110 $10.75 


THE HAND: Its Anatomy and Diseases 

by John J. Byrne, Professor of Surgery, Boston 
University School of Medicine 

In hand disease emergencies you will want the 
fastest 3-dimensional film so to speak. Avoid time- 
consuming views packed with cumbersome pic- 
tures, superfluous minutiae. Doctor Byrne's book 
supplies 100% usable, crystal clear text and new 
usable figures that cover ALL. PHASES OF HAND 
DISEASE. Make an excellent: investment today, 
i. e., one copy for your desk, plus one for your 
bag. To be published early 1959 


@® CEREBRAL ANGIOGRAPHY IN THE MAN- 


AGEMENT OF ACUTE INTRACRANIAL 
TRAUMA 

by Charles A. Carton, Albert Einstein College 
of Medicine. 

If you share the feeling of dissatisfaction and dis- 
appointment with trephination as the classical 
approach to intracranial bleeding in acute trauma, 
you may gladly turn for a fresh approach to the 
author's experience with angiography and his ex 
tensive review of the literature (much of it 
foreign). (Amer. Lec. Neurosurgery) To be pub 
lished December 1958 


@ BLEEDING ESOPHAGEAL VARICES— 


PORTAL HYPERTENSION 

by Hirsch R. Liebowitz, Vew York University 
This single, comprehensive book is a complete 
and authoritative reference. Entities are viewed 
as composite disorders mutually affecting portal 
and arterial systems, liver, spleen, and esophageal 
veins, thereby widening your range and permitting 
more lucid interpretations on many oblique im 
pressions and controversial matters, Pub, Nov, °58, 
1120 pp. (60% x 261 $24.50 


CHARLES € THOMAS ¢ PUBLISHER ¢ 301-327 East Lawrence Avenue ¢ SPRINGFIELD «© ILLINOIS 
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Instructions to Contributors 


Articles, book reviews, and other materials for publication should be addressed to the Chief 
Editor. Articles are accepted for publication on condition that they are contributed solely to this 


journal. 


An original typescript of an article, with one carbon copy, should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a l-inch margin at 


each edge. Another carbon copy should be retained by the author. 


The main title of an article may not contain more than eighty characters and spaces; a 
subtitle may be of any length. 


The author’s name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 


connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject himself 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 


has been obtained from the author and the original publisher, 


Oversized original illustrations should be photographed and a print on glossy paper sub- 
mitted. Prints of a bluish tinge should be avoided. Large photomicrograph prints will be re- 
duced in scale unless portions to be cropped are indicated by the author. The author should 
submit dupheate prints of roentgenograms and photomicrographs with the essential parts that 
are to be emphasized circled, as a guide to the photoengraver, 


Charts and drawings should be in black ink on hard, white paper. Lettering should be 
large enough, uniform, and sharp enough to permit necessary reduction. Glossy prints of x-rays 
are requested. Paper clips should not be used on prints, since their mark shows in reprodue- 
tion, as does writing on the back of prints with hard lead pencil or stiff pen. Labels should 
be prepared and pasted to the back of each illustration showing its number, the author’s name, 
and an abbreviated title of the article, and plainly indicating the top. Charts and illustrations 
must have deseriptive legends, grouped on a separate sheet. Tables must have captions. IL- 
LUSTRATIONS SHOULD BE UNMOUNTED. 


References to the literature should be limited to those used by the author in preparation of 
the article. They should be typed on a special page at the end of the manuscript. The citation 
should include, in the order given, name of author, title of article (with subtitle), name of peri- 
odical, with volume, page, month—day of month if weekly or biweekly—and year. References 
to books must contain, in the order given, name of author, title of book, city of publication, 
name of publisher, and year of publication. 
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535 North Dearborn Street Chicago 10 
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Patient receiving injection of contrast medium in 
preparation for nephrotomographic examination. 


Nephrotomography with reduced exposure 


Here, as in all studies involving the use of multiple 
films, minimum exposure is all important. Not 
only are eflicient filtration, careful coning, faster 
sereens, and higher kv necessary, but, also, the 
fastest film should be used —Kodak Royal Blue 
Medical X-ray Film. 


Order Kodak Royal Blue from your Kodak x-ray dealer ia ] 

EASTMAN KODAK COMPANY Os 
Medical Division, Rochester 4, N. Y. 
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CUSTOM MADE 


RUBBER ILLEOSTOMY 
COLOSTOMY APPLIANCES 


¢ CHEMICALLY TREATED TO HELP 
ELIMINATE ODOR. 


¢ CEMENTED TO BODY WITH OUR 
SPECIAL ADHESIVE CEMENT. 


For information write to: 


GERARD PRODUCTS 


Deot A 
7875 Dakleaf Ave., Elmwood Park, Chicago 35, tt! 


SO YOU CAN'T SLEEP? 
by P. H. Fluck 
8 pages, |5 cents 


SLEEPLESSNESS AND WHAT TO DO 
ABOUT IT by Donald A. Laird, Ph.D. 
8 pages, 15 cents 


ROADS TO RELAXATION 
by Joseph L. Fetterman, M.D, 
4 pages, 10 cents 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St., Chicago 10, Illinois 


WHAT WE KNOW ABOUT ALLERGY 
by Louis Tuft, 12 pages, 15 cents 


HOUSE DUST ALLERGY 
by Karl D. Figley, 8 pages, 15 cents 


FOOD ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


ASTHMA AND HAY FEVER 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


RAGWEED AND HAY FEVER 
by Oren C. Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION 
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| 

Of interest to you 

and your patients 

BS THE MENACE OF ALLERGIES 


Before and after surgery 


effective 
| 
(\ | for 
anxvety, 
> tension 
and 


msomnia 


= reduces preoperative fear 


s helps ensure natural sleep 
without morning hang-over 


# no significant lowering 
of blood pressure 


# no respiratory depression 


= well tolerated, 
relatively nontoxic 


iltowr 


REFERENCES 


THE ORIGINAL MEPROBAMATE 
1. Rushia, E. L.: Preliminary 


h” / WALLACE LABORATORIES report on the use of meprobamate 
fe for pre-anesthetic sedation. 
J.M.A. Georgia 46:93, 

March 1957. 

2. Lamphier, T. A.: The role of 
meprobamate in postoperative 
surgical care. Ann. New York 
Acad. Sc. 67 :810, May 9, 1957. 
3. Kern, E. C.: Preoperative 
sedation with meprobamate 
(Miltown) in surgery of eye, ear, 
nose and throat. Eye, Ear, 

Nose & Throat Month. 36: 408, 
July 1957. 
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Nurse just tears this new 


foil suture packet open 


to give you stronger, 
more pliable surgical gut. 


It’s sterilized by electron beam. 
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Clinically confirmed 


in over 2,500 


case histories'” 


CONFIRMED EFFICACY 


Deprol ® acts promptly to control depression 
without stimulation 


> restores natural sleep 
> reduces depressive rumination and crying 


DOCUMENTED SAFETY 


Deprol is unlike amine-oxidase inhibitors 


> does not adversely affect blood pressure 
or sexual function 
® causes no excessive elation 
> produces no liver toxicity Dosage: Usual start- 
does not interfere with other drug therapies Wien 


this dose may be grad- 
Deprol is unlike central nervous stimulants ually increased up to 


3 tabl id. 
does not cause insomnia 


Composition: Each 
> does not depress appetite 1 mg. 2-diethylamino- 

ethyl ben.zilate hydro- 
> has no depression-producing aftereffects chloride (benactyzine 


> can be used freely in hypertension and sane Bottles of 


in unstable personalities 50 scored tablets. 


1. Alexander, L.: Chemoth of depression—Use of meprob combined with b ine (2-diethylaminoethy! benzilate) 
hydrochloride. J.A.M.A. 166:1019, March 1, 1958. 2. Current personal communications; in the files of Wallace Laboratories. 


Literature and samples on request if watLace LABORATORIES, New Brunswick, N.J. 
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The following articles from TODAY'S HEALTH are 
now available in pamphlet form. 


ALCOHOLISM IS A DISEASE. A discussion by the Chairman 
of the A.M.A. Committee on Alcoholism. by Marvin A. Block, 
M.D., 8 pages, 15 cents. 

I AM THE WIDOW OF AN ALCOHOLIC. Three articles 
combined. by Virginia Conroy, 16 pages, 20 cents. 

HOW EXPERTS MEASURE DRUNKENNESS. A partial 
transcript of an actual courtroom case. by H. A. Heise, 8 pages, 
15 cents. 

BARBITURATES, BOOZE AND OBITUARIES. A discus- 
sion of the dangers of mixing alcohol and barbiturates. by Donald 
A. Dukelow, 4 pages, 10 cents. 

TWELVE STEPS FOR ALCOHOLICS. A frank discussion of 
the meaning of an alcoholic behavior. by Richard Lake, 6 pages, 
10 cents. 


These articles are available in one pamphlet for 50c 


ALCOHOLICS ANONYMOUS. Written from the standpoint 
of a member, the basic treatment procedures are described and the 
psychological problems confronting the alcoholic are discussed. 
ALCOHOL AND CIRRHOSIS OF THE LIVER. Relationship 
between alcohol, diet and cirrhosis. Increasing stress on nutri- 
tional differences. by Russell S. Boles. 

HOW TO HELP A PROBLEM DRINKER. Understanding the 
alcoholic’s capabilities, the necessity of help, causes of his con- 
dition. by Edward A, Strecker and Francis T. Chambers, Jr. 
THE TREATMENT OF ALCOHOLISM. Tracing the steps from 
convincing the alcoholic that he is sick through treatment and 
cure. by Lewis Inman Sharp. 

CONDITIONED REFLEX TREATMENT OF CHRONIC 
ALCOHOLISM. Its place among methods of treatment today, 
its development and correlation with personality factors. by 
Walter L. Voegtlin. 

INSTITUTIONAL FACILITIES FOR THE TREATMENT OF 
ALCOHOLISM. Comparative differences, in drinking, with the 
last century, new establishments and methods of treatment, lack 
of trained personnel. by E. H. L. Corwin. 


ADDRESS 
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ORDER DEPARTMENT 
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Skin graft donor site after 2 weeks’ treatment with... 
petrolatum gauze-still | FURACIN gauze— 


largely granulation tissue completely epithelialized 


OBJECTIVE EVIDENCE OF 
EXCELLENT WOUND HEALING 


yas obtained in a quantitative study of 50 donor 
sites, each dressed half with FURACIN gauze, 
half with petrolatum gauze. Use of antibacterial 
FURACIN Soluble Dressing, with its water-soluble base, 
resulted in rapid and complete epithelialization. 
No tissue maceration occurred in FURACIN-treated 
areas; no sensitization was reported. 

Jetfords, J. V., and Hagerty, R. F.: Ann. Surg. 145:169, 1957. 


"ee? TAT 
FURACIN 
a broad-range bactericide that is gentle to tissues 


FURACIN Soluble Dressing: FURACIN 0.2% in water- 
soluble ointment-like base of polyethylene glycols. 


FURACIN Soluble Powder: FURACIN 0.2% in powder 
base of water-soluble polyethylene glycols. Shaker-top vial. 


FURACIN Solution: FURACIN 0.2% in liquid vehicle of 
polyethylene glycols 65%, wetting agent 0.3% and water. 


EATON LABORATORIES, NORWICH, N.Y. 


Nitrofurans—a NEW class of antimicrobials—neither antibiotics nor sulfonamides 
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IN POSTSURGICAL NUTRITION 
oatmeal finds a well-merit- 
ed place as soon as feed- 
ings no longer need be 
limited to clear liquids. Its 
high nutrient value and 
blandness aid in rapid, un- 
eventful re-alimentation. 


in Oatmeal 


The Quaker Oats @mpany 


Oarmeat ranks highest among whole-grain cereals 
in its content of protein. But just as important as 
the quantity of protein is its quality. 


During the processing of the oat kernel every 
precaution is taken to preserve, unchanged, the 
quality of the protein in its original form. At no 
time is protein quality sacrificed in oatmeal as it 
would have to be if high temperature toasting proc- 
esses were used. Such processes, often employed in 
cereal manufacture to improve taste, are unneces- 
sary for attaining the delicious nut-like flavor of 
oatmeal. Thus its fine natural flavor quality is main- 
tained without impairing its protein quality. 


In the customary serving with milk, oatmeal sup- 
plies a broad range of available amino acids in proper 
proportions for the biosynthesis, repair, and replen- 
ishment of tissue. Therefore no other substances are 
added to oatmeal for protein fortification. 


In addition to its protein value, oatmeal supplies 
more thiamine and phosphorus than any other 
whole-grain cereal. It also supplies other B vitamins 
and minerals in significant amounts, making oat- 
meal an outstanding natural source of important 
nutrients. 


Quaker Oats and Mother’s Oats, the two brands of 
oatmeal offered by The Quaker Oats Company, are 
identical. Both brands are available in the Quick (cooks 
in one minute) and the Old-Fashioned varieties which 
are of equal nutrient value. 
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Accidental Trauma 


Causes and Prevention 


to the Bile Duets 


N. FREDERICK HICKEN, M.D., and A. JAMES McALLISTER, M.D., Salt Lake City 


Fully 90% of all strictures affecting the 
larger bile ducts are man-made. It is the 
surgeon and his traumatizing procedures 
which prepare the soil for these cicatricial 
obstructions. In addition to patients who 
live with these chronic strictures, there are 
many who die from bile peritonitis, internal 
biliary fistulas, subhepatic abscesses, and 
liver necrosis because of the accidental liga 
tion or division of the major hepatic bile 
ducts or blood vessels. 

It is most difficult to determine the true 
accidents because sur 


incidence of such 


geons hesitate to admit their errors for 


fear of legal reprisals. A review of the 
records of five major hospitals in Salt Lake 
City, from 1952 to 1957, revealed 3,728 
operations on the extrahepatic biliary sys 
tem, of which 97, or 2.8%, were for stric 
tures of the bile ducts. In only 44 instances, 
however, did the final diagnosis indicate 
that surgical trauma was the etiological fac 
tor, and in each of these cases the trauma 


had 


others than the “coding surgeons.” 


lizing surgery been performed by 


In 53 


patients the final diagnosis was that of 
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Francisco, 


cholangitis, pericholangitis, pancreatitis, or 
inflammatory strictures, and yet the opera 
tive records positively identified surgical 
trauma as the offending cause in every 
Case, 

In our personal series of 715 consecu 
tive cholecystectomies, in 232 of which there 
were concomitant explorations of the larger 
bile ducts, we accidentally severed, crushed, 
or ligated the common bile duct on 4 oe 
casions In two instances the common duet 
was accidentally transected, but the injury 
was immediately recognized and primary 
repair was accomplished, with excellent re 
sults. In one patient the common hepatic 
duct was crushed by the tip of a misplaced 
clamp, and it required six months for the 
cicatrizing process to produce an obstrue 
The ductal 
the ducts 


tive jaundice. fibrosis 
that 


ficed and continuity established by means of 


Was so 
extensive had to be saeri 
a hepaticoduodenostomy. In another patient 
the lateral portion of the choledochus was 
removed because it was adherent to Hart 
mann’s pouch, and the resulting biliary 
fistula was later corrected by anastomosing 
the common hepatic bile duct to the je 
junum. In addition to these 4 patients 
whose ducts we injured, we have operated 
on 35 patients with traumatic stenosis of 
the bile ducts, the primary cholecystectomies 
having been done elsewhere. 
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Etiology 

Why are the bile ducts injured during 
the removal of a gallbladder?’ In order to 
answer this question, we studiec the records 
of 97 patients having postcholecystectomy 
strictures of the larger bile ducts and found 
that anatomical variations of the bile ducts, 
extensive pathological processes, and faulty 
surgical techniques were responsible for 


the traumatic errors. 


Anatomical Factors 
Unfortunately, the extrahepatic biliary 
system does not always conform to a stand- 
anatomical approximately 
of the population having some varia- 


ard 
20; 


pattern, 


tion in size, shape, or position of the ductal 
and vascular components. Failure to ap- 
preciate these variants often provokes un- 
fortunate accidents. 

Occasionally the gallbladder, having no 
cystic duct, empties its contents directly 
into. the common hepatic duct through a 
large neck or “collar.” Under such cireum- 
stances the common duct appears to be a 
portion of the gallbladder and may be tran- 
sected, or a portion of its wall may be 
completely excised. If the injury is recog- 


nized, the transected ducts should re 


united by direct end-to-end anastomosis. 
If a portion of the duet wall has been re- 
moved, the defect may be closed around a 
T-tube, or the small opening may be used 
Attempts to 


suture the ductal artifact merely narrows 


to insert a drainage catheter. 


its lumen and thus promotes subsequent 
stricture, 

The relationship of the cystic duct to the 
common hepatic duet is variable. It may 
pass anterior or posterior to the common 
hepatic duct before the two unite to form 
the choledochus. Unless these anomalies 
are recognized, the common hepatic bile 
duct may be divided during the process of 
liberating and isolating the cystic duet. 
When the cystic duct passes downward and 
parallel to the common hepatic duct, the 
walls of these ducts may become contig- 


uous, and in some instances they fuse. At 


A, M. A. ARCHIVES OF SURGERY 
tempts to isolate the entire cystic duct down 
to the point of junction with the common 
hepatic duct often results in injuries, with 
formation of internal biliary fistulas. It is 
much safer to ligate the cystic duct at a 
point where it first comes in contact with 
the common hepatic duct, and not attempt 
to remove it completely. A redundant cystic 
duct soon becomes obliterated by fibrosis 
unless there is obstruction of the choledo- 
chus. Sometimes the cystic duct and the 
common hepatic duct maintain their indi- 
vidual identity until they unite at a common 
duodenal orifice or papilla. Obviously, there 
could be no choledochus or ampulla of 
Vater. Failure to recognize this point re- 
sulted in clamps being applied to the cystic 
duct, the common hepatic duct, and the duct 
of Wirsung, and it required postmortem 
examination to reveal the true cause of 
death, namely, bile peritonitis and acute 
hemorrhagic pancreatitis. 

Occasionally the cystic duet may unite 
with the right hepatic or with an accessory 
hepatic duct, either of which may be mis- 
taken for the cystic duct and severed. If 


Fig. 1.—Injuries to the common duct may result 
if one attempts to separate the “fused” walls of 
Hartmann’s pouch from the choledochus. The fused 
segment should be left in-situ. 
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ACCIDENTAL TRAUMA TO BILE DUCTS 


the proximal ends of such ducts are not 
ligated, then bile drains into the peritoneal 
If they 
are ligated, the affected liver lobule suffers 
Should the 
error be recognized at the primary opera- 


cavity, producing choleperitoneum. 
from an obstructive jaundice. 


tion, the severed ducts should be implanted 
into the intestinal tract. 

Oftentimes, Hartmann’s pouch lies adja- 
cent to the common bile duct, and if there 
has been an extensive inflammatory reac- 
tion, the resulting fibrosis Converts the con- 
tiguous structures into a homogeneous layer 
Unless this 
condition is recognized, a portion of the 


of cicatricial tissue (Fig. 1). 


choledochus may be removed along with 
the gallbladder, or the common duct may be 
transected, in the belief that it is an integral 
part of the gallbladder. If the surgeon 
recognizes the the gallbladder 
and common bile duct, it is better to leave 


fusion of 


that portion of the gallbladder in situ, and 
not risk injury to the choledochus. Those 
who aspire to perform surgical procedures 
on the extrahepatic biliary system must, of 
necessity, be conversant with anatomical 
variations of the bile ducts if they would 
avoid accidental injuries, 


Pathological Factors 


Certain pathological conditions, and 
of themselves, make exploration of the bile 
ducts a hazardous 
the 


may have spread to the ductal, periductal, 


procedure. In acute 


cholecystitis inflammatory processes 
and regional lymphoid tissues, causing so 
much edema and swelling that recognition 
and identification of the bile ducts and vas 
cular structures is most difficult. Attempts 
the bile ducts 
often produce alarming hemorrhages, mere 


to expose and “uncover” 
If the diseased 
this 
should be done; but if the inflammatory 


ly adding to the confusion. 
gallbladder can be safely removed, 
reaction constitutes a serious hazard, then 
a cholecystostomy may be the operation of 
choice. Definitive surgery can always be 
employed as soon as the patient's condition 
permits. 


Hicken—McAllister 


Impacted calculus within the common bile 
duct, regardless of its location, certainly 
Attempts 
to pass stone-grasping forceps around the 


presents a complicated problem. 


calculus may result in laceration of the in 
flamed duct, fragmentation of the stone, 
or even induction of an intraductal hemor 
rhage. Fragmentation of any stone should 
be avoided, as the small particles float in 
the bile and are most difficult to 


remove. 
These residual caleulary particles often 
form a nidus for new. stone formation. 


Whenever possible, the bile duct should be 
opened directly over the impacted stone, 
thus permitting its extraction under vision. 
This may require mobilization of the duo 
denum or a_transduodenal ampullotomy, 
but neither of these maneuvers should be 
attempted by the occasional operator. 

In chronic choledocholithiasis the termi 
nal is Often stenotic 


segment of the duct 


and fibrosed; its lumen becomes so searred 
and 
that 


two 


trabeculated by the embedded stones 
dilation is impossible. We have seen 
duet 


severely lacerated, only shreds of tis 


instances in which the common 
was 
sue remaining, after frantic but futile effort 
to dilate a stenotic ampullary outlet. When 
one is confronted with an extensive fibrosis 
useless to 
the 


seems better to 


of the common. bile duct, it is 


attempt mechanical dilations, because 


effects are so transient. It 


Fig. 2.—Injuries to the extrahepatic duets can 


he minimized by identifying positively each struc 
cutting it 


ture before clamping, ligating, or 


hepatic 
D 


perform a plastic operation and shunt the 
bile into the intestinal tract by means of 
a hepaticojejunostomy. 


Technical Factors 
Safe removal of the 


quires that every segment of the extrahe- 


gallbladder re- 


patic biliary system be clearly visualized 
and identified (lig. 2). There is no place 
for “guesswork.” This requires ample ex- 
posure, complete relaxation of the anterior 
abdominal wall, excellent illumination of 
the operative field, and competent technical 
assistance. The operative area must be 


absolutely “dry,” and such a field can best 


be accomplished by employing constant 
aspiration suction, 

Simple as routine cholecystectomy 
appears to be, accidents can and do happen. 


lor example, undue traction on the gall- 


bladder wall stretches the cystic duct and, 


in so doing, “tents” the common hepatic 
and choledochal ducts, so that they appear 
as a continuation of the cystic duet, Should 
clamps or ligatures be applied to the “tent- 
ed” ducts, a complete biliary obstruction 
ensues. Such mistakes may be prevented 
by partially releasing the traction on the 
gallbladder, thus permitting the bile ducts 
to recede to their normal positions before 
any clamps or ligatures are applied. If the 
bile duets have been properly exposed, rec- 
ognition of this artifact should be readily 
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recognized, hence obviating such unneces- 
sary injuries. 

Excessive traction on the gallbladder 
may stretch the cystic duct, making it ap- 
pear longer than it really is. If clamps are 
improperly applied, the cystic duct may be 
severed “flush” with the common hepatic 


bile duct, leaving no “stump” to ligate. If 
one attempts to close this defect by ligature, 
the choledochal wall will become incorpo- 
rated in the “tie,” and a stenosis will result 
(Fig. 3). When with 
such a situation, it is much safer to thread 


one is confronted 
a small catheter through the cystic duct 
opening and thus drain the extrahepatic 
biliary system. Nature usually heals such 
defects without too much cicatrization. 
The isolation and clamping of the cystic 
duct is fraught with danger unless excep- 
tional caution is exercised. Sometimes the 
dissecting scissors, as they reflect the peri- 
ductal fat, accidentally “nick” or excise a 
small segment of the common bile duct. If 
the error is immediately recognized, the 
defect can be successfully closed with su- 
tures of 0000 silk, or a small catheter may 
be inserted into the artificially produced 
opening. Should the mistake pass unrecog- 
nized, the escaping bile and resultant peri- 
tonitis will focus attention on the accident. 
Sudden and alarming hemorrhages oc- 
casionally occur from accidentally incising, 


Fig. 3.—Ligating the 
cystic duct “flush” with 
the common duct often 
results in latent stenosis. 
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tearing, or injuring the cystic artery, he- 
patic artery, portal vein, or the liver itself. 
Anyone who has experienced the sudden 
gushing of blood, deep in the subhepatic 
zone, can readily appreciate the anxiety and 
apprehension of the operator. He has but 
one desire, namely, to stop the unwanted 
bleeding immediately. This can quickly be 
accomplished by inserting the index finger 
of the left hand through the foramen of 
Winslow and compressing the hepatic ar- 
tery between the thumb and finger. With 
the bleeding under temporary control, all 
blood and blood clots should be aspirated, 
and then, under direct vision, the 
ing” 


‘spurt 
vessel can be identified and clamped. 
This precise, definitive method of control 
ling hemorrhage minimizes ductal injuries. 
The practice of trying to control the bleed 
ing by applying clamps or suture ligatures 
to a “mass of tissue” at the apparent site 
of hemorrhage invariably results in ductal 
or vascular injuries. Such accidents, pro 
voked by unexpected hemorrhages, account 
for 75% of the ductal injuries. 

When one its performing a choledochot 
omy, it 1s common practice to stabilize or 
“fix” the duct by grasping its wall with 
Allis clamps. This procedure is a traumatic 
one, as the serrated instruments often tear 
and shred the delicate tissues. It is a sim 
ple matter to obtain fixation by passing 
two 00000 silk sutures through the anterior 


Fig. 4--Rough instru 
mentation may “shred” 
the duct wall and, even 


though it heals over a T 
tube, cicatrization invari 
ably follows 


Hicken—-McAllster 


wall of the choledochus. While the duct is 
being opened, gentle traction on these su- 
tures will separate the anterior from the 
posterior wall and thereby prevent the 
knife blade from incising both walls, thus 
causing a pericholedochal fistula. The use 
of “fine” traction sutures seems to compel 
the operator to be gentle in all ductal ma- 
nipulations, 

The 
larger bile ducts is of necessity a traumatiz- 
ing 


instrumental exploration of the 


procedure. One metal 


scoops, forceps, dilators, or bougies along 


cannot pass 
these ducts without scrapping away some 
of the mucosal lining, lacerating strictured 
segments, or producing intraductal hemor 
rhages (ig. 4). The unwise application 
of force often causes the exploring probes 
to penetrate the duct wall, thereby forming 
a false internal biliary fistula. Any instru 
ment which 


traverses the bile duets must 


. have a diameter much smaller than the duet 


it is to explore and should be pliable so 
that it can conform to the configuration of 
the duets. 

Most surgeons agree that T-tube drain- 
age 1s indicated whenever the common duct 
has been explored. [t must be remembered, 
however, that such tubes are foreign bodies, 
whether they be made of metal, rubber, or 
plastic materials. They irritate the ductal 


mucosa, and if they remain in one position 


too long, they may exert sufficient pressure 


; 
| 
4 
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to cause tissue necrosis. The tubes should 
have a diameter about one-half that of the 
duct they are to drain. Care should be 
exercised in approximating the duct wall 
around the tube, for if too much tension 
is employed the sutures cut through tissues, 
thus creating an pericholedochal fistula. It 
seems unwise to use “long’’-limbed T-tubes, 
for if one of the arms is threaded through 
the ampullary opening it may obstruct the 
duct of Wirsung, hence provoking an acute 


pancreatitis. Liksewise, if the proximal 


limb is threaded into either the right or the 
left hepatic duct, the catheter may obstruct 


the undrained ducts and produce an annoy- 
ing jaundice. 

It is seldom necessary to drain the bile 
ducts for a period longer than three or 
four weeks. As soon as the pestoperative 
that the ductal 


cholangiograms indicate 


A, M. A. ARCHIVES OF SURGERY 
channels are patent, and the bile flows un- 
interruptedly into the duodenum, there is 
no need for continued drainage. Rather 
than employ prolonged drainage, we prefer 
to utilize short-circuiting operations. 


Summary 


Unfortunately, the larger bile ducts are 
often injured in operating on the extrahe- 
patic biliary system. While it is impossible 
to prevent all such accidents, their fre- 
quency can be greatly minimized by becom- 
ing familiar with anatomical variations of 
the bile ducts and hepatic blood vessels, by 
carefully exposing and identifying all struc- 
tures before ligating or dividing them, and 
by using gentleness and precision in all 
instrumental explorations. 
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Spontaneous Perforation of the Common 


Report of a Case 


TYGE C. GERTZ, M.D., Copenhagen 


Spontaneous perforation of the bile duct 
in infancy is a rare condition. Untreated the 
course is fatal, but it responds gratifying 
to surgery. It is therefore important to 
know the symptomatology, which is rather 
characteristic, in order to institute surgical 
treatment before the infant’s state becomes 
too deteriorated. The first two cases were 
reported in 1936 by Caulfield. Since then, 
a total of eight cases have been described 
in the available literature, the largest series, 
being that of Pettersson, consisting of four 
cases. One further case, the 11th, recently 
successfully treated in the pediatric surgical 
department of the University Hospital of 
Copenhagen, is here presented, and a de 
scription of the condition based on this case 
and those formerly reported is presented. 

Caulfield introduced the denomination 
“bile peritonitis in infancy” to characterize 
the condition. This, however, seems rather 
inappropriate, since the bile-stained fluid 
removed from the abdomen in all cases has 
preved to be sterile. Cholascos would be a 
better term. Pettersson uses the term “spon 
taneous perforation of the bile duct in in 
fancy.” This in my opinion is the best way 
in which to describe the condition. 


Report of Case 


The present case was seen in a 414-month-old 
female infant. Her birth weight was 3100 gm., and 
she was healthy during the first weeks of her life 
When she was about 5 weeks old, she was taken 
ill, presenting jaundice of varying intensity, colicky 
abdominal pains, and poor thriving. From the age 
of 9 weeks she was warded in a provincial hospital, 


where she stayed for six weeks. During this visit 


Submitted for publication July 3, 1958. 

From the Paediatric Surgical Department, Rigs 
hospitalet, University of Copenhagen (Head: C. C 
Winkel Smith, M.D.). 


Bile Duet 


a varying jaundice was observed. The stools im 
the beginning were clay-colored but later became 
of natural color. The urine contained neither bile 
pigments nor urobilin; the diastase content was 
normal. A rather distended abdomen with umbilical 
hernia and bilateral inguinal hernia was remarked, 
but ascites was not diagnosed. Five weeks later 
she again entered the same hospital. The abdomen 
was now remarkedly distended and on paracentesis 
1500 cc. of bile-stained fluid 
less than 


withdrawn. In 
transferred to our 


Was 
one week she 


department. 


was 


On admission she was found to be in a very 


She was extremely meager except for 
the abdomen, 


bad state. 


which was grossly distended and 


presented shifting dullness as a sign of ascites. 
She had very large bilateral inguinal hernias, con 


taining fluid, and a moderately protruding umbilical 


Fig. 1. 


Appearance at admission. 
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Fig. 2-—-Cholangiogram taken during the opera 
Hon, 
herma (fig. 1). There slight jaundice 
(Meulengracht’s 1/23), but the 
stools were completely acholic. The urine contained 
Laboratory findings, 


was a 
icterus index 
only traces of bile pigments. 
including liver function tests, were all normal or 
within normal ranges. A plain film of the abdomen 
showed a distended small bowel and ascites. 
After a few days of observation, operation was 
The abdomen was opened through a 
On opening 
large amounts of bile-stained fluid escaped. Parts 
of the small bowel were rather distended, but there 


performed 
transverse incision in the epigastrium 


were no signs of ileus. The visceral peritoneum 
was on the whole intact, although there were a 
few fibrin clots, but there were no signs of peri 
The liver was grossly normal; the gall 
normal bile 


tonitis. 
bladder 
The stomach and the duodenum were adherent to 
the lower surface of the liver, obscuring the porta 


was normal and contained 


In order to get access 


they 


hepatis and the ligament. 
to the hepatoduodenal 
On this procedure a large cavity was 


ligament, were dis 
sected free 
which consisted of heavily 
The 


were the posterior ab 


entered, the walls of 


bile-stained fibrous fibrinous tissues. 


boundaries of the cavity 
dominal wall, the ligament, the lower and posterior 
surface of the liver, and the stomach and duodenum. 
The lesser sac was apparently intact. The cavity 
contained traces of clear bile. It was not possible 


to identify the common duct in the thickened 


ligament, but the cystic duct was found normal, 


without any perforation. Through a puncture ot 
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A. M. A. ARCHIVES OF SURGERY 
the gallbladder, the gallbladder and the bile ducts 
were filled with iodopyracet (Diodone), and a 
cholecystocholangiogram was taken. This demon- 
strated an evident leakage in the inferior part of the 
common duct and an obstruction of the passage to 
the duodenum (Fig. 2). However, it was not pos- 
sible to localize the perforation. A rubber tube 
was placed in the region of the common duct; a 
biopsy of the liver was taken, and the abdomen 
was closed in layers. 

The histologic report showed the liver tissue 
to be normal. The wall of the cavity consisted of 
hyalinized fibrous tissue with histiocytes, lympho- 
cytes, and a few granulocytes. 

Postoperatively, there was profuse drainage of 
bile for some days, but after eight or nine days 
this gradually ceased and the drain was removed. 
The stools became colored, and the infant had a 
smooth convalescence. A month after the opera- 
from the hospital in 
excellent condition (Fig. 3). The inguinal hernias 
disappeared spontaneously after the operation. 


tion she was discharged 


Course of the Disease 


The accompanying Table gives a schematic 


survey of the data in the cases reported up 


till now, including mine, As it will appear, all 
the cases except the one related by Hind- 


Appearance four weeks postoperatively. 
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marsh started in early infancy, at the age of 
14 days to 5 weeks. The majority of the 
cases were characterized by rather mild 
symptoms at the onset and ran a subacute 
course, the interval between the onset and 
the eventual operation or fatal outcome be- 
ing as long as three months. Three cases, 
however, took an acute course, and opera- 
tion was performed under the diagnosis of 
acute appendicitis or peritonitis. 

Jaundice, mostly intermittent and mild, 
was present in nearly all cases, the excep- 
tions being those taking an acute course. 
Acholic 


finding, noted in seven cases. Where data 


stools have also been a common 
are given, it is remarkable that the urine, in 
spite of the jaundice, contains no bile pig- 
ments or only traces of bile. Fever was 
absent in all the subacute cases. 

vas the 
grossly distended abdomen, in outstanding 
contrast to the meager extremities. Ascites 


The most prominent physical sign 


was diagnosed preoperatively in six cases. 
In one case an abdominal mass was found, 
representing a circumscribed — cholascos. 
Large inguinal hernias, mostly bilateral, 
were noticed in seven patients, i.e., in all 
the male patients and in one of the female 
patients, 


Operative Findings 


Cholascos was found in all cases either at 
operation or (in one case) at autopsy. In 
one of the cases (Pettersson) the cholascos 
was walled off; in all the other cases it was 
diffuse. The bile-stained fluid, when exam- 
ined, proved to be sterile. A perforation of 
the common duct was identified in’ seven 
cases, and in one case it was demonstrated 
in a cholangiogram. In three cases a per- 
foration could not be found. Malformation 
of the bile ducts was encountered only in 
one case (Byrne and Bottomley), where 
several small, pea-sized yellow-green cystic 
masses were discovered at the junction of 
the cystic and hepatic ducts; one of these 
was ruptured, In all the other cases the 
bile ducts were grossly normal. However, 
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in the patient who died without operation 
(Caulfield) a slight stenosis of the common 
duct distal to the perforation was described. 


Type of Operation 


Simple drainage of the region of the 
common duct was instituted in seven cases; 
in two cases suture of the perforation and 
drainage were performed; in one case a 
choledochoduodenostomy was constructed 
over a rubber-tube prosthesis, while in one 
case the common duct was drained. 


Postoperative Course 


The postoperative course was uneventful 
in all patients but one, who presumably died 
of peritonitis (Pettersson). All the others 
operated upon were eventually cured. Bile 
drainage for some days was noticed in all 
the cases. 


Etiology 


The etiology is still obscure. Except for 
the case in which a ruptured, pea-sized cyst 
was encountered, no definite cause could be 
found at the operation or in the case history. 
The fact that nearly all cases presented 
jaundice at the onset makes it likely, how- 
ever, that some sort of obstruction of the 


bile ducts may be the underlying cause, but 


all talk of mucus plugs and stenosis seems 
rather hypothetical. Caulfield put forward 
the interesting theory that spontaneous per- 
foration of the bile ducts may be the eti- 
ologic factor in some cases of idiopathic or 
congenital dilatation of the common duct. 
The wall of the cyst is composed of fibrous 
tissues without mucosa, and so is the wall 
of the bile abscess encountered in several 
of these cases, e. g., the case here reported. 


Summary 


Spontaneous perforation of the bile ducts 
in infancy is a disease typically character- 
ized by a mild, intermittent jaundice, acholic 
stools, absence of bile pigments in the urine, 
distended abdomen with ascites, and very 
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often, bilateral inguinal hernia with fluid. 
Although the disease may run acutely, the 
course is mostly subacute. If the disease is 
let alone, the outcome is eventually fatal, 
but it responds very well to operation, which 
ought to be performed as soon as the diag- 
nosis has been made. Simple drainage of 
the region of the common duct has in most 


cases been adequate. Operative cholecysto- 


cholangiography is a valuable diagnostic 


method. 
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Salivary Gland Tumors 


Management and Results 


GERALD G. GARCELON, M.D., Newtonville, Mass. 


Salivary gland tumors arise chiefly in the 
parotid and submaxillary salivary glands but 
may occur in any portion of the oral cavity 
or respiratory tract. Mixed tumor and car- 
cinoma are the commonest types affecting 
these glands, with a small group of mis- 
cellaneous tumors also found. 


Material 


In this report all of the patients with 
salivary gland tumors who have been ad- 
mitted to the Massachusetts General and 
Pondville (Walpole) Hospitals during the 
10-year period from 1942 to 1951 have 
been studied. 


Pathology 


While mixed tumor is the commonest 
neoplasm affecting the salivary glands, in 
this study one of every five tumors of the 
parotid and more than one-half of the tu- 
mors of the submaxillary salivary gland 
were found to be carcinoma. Tifty-seven 
per cent of all tumors of salivary-gland 
origin occurring in abnormal locations were 
carcinoma. This relatively high incidence 
of carcinoma in these tumors is an impor- 
tant observation in considering the manage- 
ment of these lesions. The miscellaneous 
group of 59 tumors affecting the salivary 
glands were made up of a variety of lesions, 
with adenocystoma lymphomatosum, or so- 
called Warthin’s tumor, comprising 24 of 
the Other conditions found were 
cyst, adenoma, Mikulicz disease, fibroma, 
hemangioma, sarcoma, and chronic inflam- 
mation. 


cases, 


interest 
chiefly as a problem in differential diagnosis 
and are sufficiently rare that decision re- 


These conditions are of 
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1.—Salivary Gland Tumors * 


Miscel- 
laneous 


Carci- 
noma 


Carcino- 
ma, % 


Parotid 


Submaxillary 
Abnormal location 


* Massachusetts General and Pondville (Walpole) Hospitals, 
1942-1951. 


garding their management must be made 
on the merits of the individual case. The 
distribution of the cases is shown in Table 1. 


Treatment and Results 


Abnormal Locations.—Tumors of sal- 
ivary-gland origin occurring in sites outside 
the major salivary glands are located almost 
exclusively in some portion of the oral 
cavity or upper respiratory tract. In this 
study 17 patients had tumors of salivary- 
gland origin arising in the palate, and 10 
of these had malignant lesions. Other 
sites affected were the cheek, tongue, lip, 
antrum, alveolus, orbit, and 
The most effective treatment for 
mixed tumor and carcinoma of  salivary- 
gland origin occurring in these abnormal 
locations appears to be radical local ex- 


epiglottis, 
lung. 


tirpation, This may be accomplished either 
by sharp surgical excision with primary 
closure or by electrosurgical destruction with 
secondary healing, depending on the size and 
location of the lesion. In cases of mixed 
tumor this treatment should be completely 
effective, and in cases of localized carcinoma 
the cure rate should be very high. 

The results of treatment of salivary-gland 
tumors occurring in abnormal locations is 
shown Table 2. Of the 12 patients with 


Tumor 
149 53 44 22 
i 12 20 3 57 
172 59 30 


SALIVARY GLAND TUMORS 


TABLE 2.—Abnormal Loca 


tions 


Patients 5-Yr. Cure 


Mized tumors................. 12 8 
Carcinoma. 20 7 (35%) 


mixed tumor in this group, 8 were free of 
recurrence for five or more years following 
surgical removal; 2 patients were lost to 
follow-up, and 2 received no treatment. Of 
the 20 patients with carcinoma of salivary- 
gland origin, 7, or 35%, were living and 
free of disease for five or more years fol- 
lowing surgical extirpation; 1 patient is still 
living with disease six years after initial 
treatment; 9 patients died of their disease 
in less than five years, and 3 patients died 
of other disease in less than five years. 

Parotid Gland.—Mixed ‘Tumors: The 
number of patients who first present them- 
selves at clinics with recurrence of mixed 
tumors of the parotid following operation 
elsewhere suggests that enucleation or inade- 
quate removal of these tumors is rather 
widely followed. It is undoubtedly associ- 
ated with considerable fear of facial nerve 
injury. In this series 18%, or 27 patients, 
of the total of 149 patients found to have 
mixed tumor of the parotid had had one or 
more previous operations. There seems to 
be little question that enucleation of mixed 
tumor of the parotid invites the possibility 
of recurrence, and that if the parotid tumor 
is found to be carcinoma on_ pathological 
examination, the best chance of effecting a 
cure is lost. 

The most successful treatment of mixed 
tumor of the parotid appears to be a com- 
plete removal of the tumor with as generous 
a portion of the parotid gland as the situa- 
tion permits. To this out and to 
minimize the possibility of facial nerve in- 


carry 


jury, the operative procedure must include 
a dissection of the nerve trunk and its major 
branches. This may be accomplished by a 
direct approach to the main trunk of the 
nerve or by locating a major branch and 
following this back to the main nerve trunk. 

The method of handling the tumors of the 
parotid reported in this study has been that 


Garcelon 


Figure 1 


of employing a surgical procedure similar 
to that described by Adson and Ott.’ In 
this operation a Y-shaped incision is made 
with one limb of the Y placed in front of 
the ear and the other behind the ear, with 
the two limbs meeting just below the lobule 
of the ear, The incision is carried forward 
below the lower border of the horizontal 
ramus of the mandible to just beyond the 
facial groove (lig. 1). Here the platysma 
muscle is divided, and the mandibular branch 
of the facial nerve is located as it crosses 
the facial vessels. It is then dissected back 
to the main trunk of the nerve. That part 
of the gland lying superficial to the nerve 
including the tumor is removed (Fig. 2). 
In the cases in which the tumor originates 
in that part of the gland lying on the deep 
medial aspect of the nerve, the nerve and 
its branches may be lifted to permit removal 
of the tumor-bearing area. 

The treatment of 
mixed tumor of the parotid in the present 


results of primary 
study are shown in Table 3. There were 69 
patients with primary mixed tumor of the 
parotid who were treated and followed for 
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Figure 2 

5 to 15 years; 42 of these patients were sub- 
jected to radical excision with exposure and 
dissection of the seventh nerve, with no 
recurrence of their tumor and only 1 patient 
developing minimal weakness of the man- 
dibular branch of the facial nerve. Twenty 
patients with small and superficial tumors 
were treated by partial parotidectomy; i. e., 
a margin of normal gland was removed 
along with the tumor without complete dis- 
section of the main trunk of the seventh 
nerve, There were no recurrences and no 
facial palsies in this group. There were 
seven patients, however, who simple 
enucleation of their tumor, with one patient 
having a recurrence and one a complete 
seventh nerve paralysis. 


Taste 3.—Primary Mixed Tumor of Parotid 


5-15-Yr. 
Follow-Up 


Facial 


Palsy Recurrence 


Adson-Ott operation 42 1 (partial) 
Partial parotidectomy 20 0 
Enucleation 7 1 (complete) 
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TABLE 4.—Secondary Mixed Tumor of Parotid 


5-15-Yr. 
Follow-Up 


Facial 
Palsy Recurrence 
Adson-Ott operation 13 
Excision 4 


3 (partial) 2 
2 (partial) 3 


In a previous report,? 15 patients with 
primary mixed tumor of the parotid sub- 
jected to the Adson-Ott type of operation 
have shown no recurrence, so that to date 
we have not observed a single recurrence or 


complete seventh nerve paralysis in any of 


our patients with primary mixed tumor of 
the parotid treated by this type of operation. 
Our experience with the treatment of 
secondary or recurrent mixed tumors of 
parotid is shown in Table 4, and the results 
indicate that these tumors are much more 
difficult to control, even when the more 
radical operation is carried out on them. 
There were 13 patients subjected to the 
Adson-Ott procedure, with 2 recurrences 
and 3 with partial facial palsy. 
tients in this group had a simple excision 
of their recurrent tumor with three recur- 
rences and two partial facial palsies. 
It has not been an uncom- 
mon observation in our experience that 


Four pa- 


Carcinoma: 


among the patients with cancer of the parot- 
id there has been a history of one or more 
previous excisions of a benign mixed tumor. 
Actually, 12, or 23%, of our patients with 
cancer of the parotid gave such a history. 
Of these 12 patients, 5 had had one previous 
excision, 5 had had two previous excisions, 
and 2 had had three previous excisions, All 
these previous operations were simple ex- 
cision or enucleation. 

The successful treatment of carcinoma of 
the parotid appears to depend on the stage of 
the disease. In its earliest stage, the tumor 
is usually first recognized by the pathologist, 
and provided that wide excision of the 
Adson-Ott type has been employed, there 
does not appear to be any indication for 
further operation at the moment. 
advanced disease it 


In more 
may be necessary to 
carry out total parotidectomy, with sacrifice 
of the facial nerve, and combine this pro- 
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cedure with radical neck dissection in the 
presence of cervical lymph node metastases. 
As is shown in Table 5, when metastatic 
cervical lymph nodes were found, very few 
patients were cured—actually, only 1 patient 
among 14 treated by radical excision and 
radical neck dissection. Radiation, either as 
an adjunct to radical excision or used alone, 
failed to cure any patients. It should be 
emphasized, however, that in all the patients 
treated with radiation the disease was all far 
advanced and inoperable from the beginning. 


TABLE 5.—Carcinoma of Parotid 


Patients 5-Yr. Cure 
Excision 

Radical excision 

Radical excision & neck dissection 

Radical excision & x-ray 

X-ray 

No treatment 


9 (17%) 


Of the 9 cures among the 53 patients with 
cancer of the parotid, 8 occurred in the 
group of 13 patients who had lesions con- 
fined to the parotid gland, permitting radical 
excision. Of the five patients who were not 
cured by this procedure, three died of inter- 
current disease within five years, and two 
patients succumbed to recurrence of their 
disease. From our experience it would seem 
that radical excision of the tumor in its ear- 
lier stage offers the best chance of cure. 

Submaxillary Gland.—Mixed Tumors: In 
considering the management of tumors of 
the submaxillary salivary gland, one should 
keep in mind the fact that more than half 
of all the tumors affecting this gland are 
malignant. 

Mixed tumors of the submaxillary sal- 
ivary gland offer no problem in manage- 
ment. Total excision of the involved gland 
results in no disability, and there is little 
danger of major nerve injury. There were 
11 patients with mixed tumors of the sub- 
maxillary gland in this study who were 
treated by excision of the gland, with or 
neck dissections, with no 


without recur- 


rences. 
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TABLE 6.—Carcinoma of Submaxillary Gland 


Patients 5-Yr. Cure 


Excision gland 1 
Upper neck dissection 1 
Radical neck dissection p 3 
Palliation or no treatment i 0 

5 (20%) 


Carcinoma: Although the number of pa- 
tients with carcinoma of the submaxillary 
salivary gland, as shown in Table 6, is small, 
it appears that radical neck dissection is the 
initial 
disease. There were three patients cured for 


most successful treatment for this 
five or more years among six patients sub- 
jected to radical neck dissection, whereas 
only one patient out of seven in whom upper 
neck dissection was done was free of disease 
for five or more years. One patient who 
had a small, low-grade carcinoma was cured 
by excision of the submaxillary gland. 


Palliative Treatment 


Unfortunately, nearly one-quarter of the 
patients with carcinoma of the parotid and 
submaxillary salivary glands seen at our 
hospitals have advanced, inoperable disease. 
The majority of these patients have had deep 


x-ray therapy, with about 50% showing 


_varying degrees of regression of their dis 


ease for a few months to two years. 

More recently, we have found that malig 
nant tumors of salivary-gland origin may be 
favorably influenced either by hormones or 
by the combination of hormone and x-ray 
This 


based on observations made by Nathanson 


therapy.* clinical experiment was 
and White, who found that increased radi- 
ation response could be induced in breast 
carcinoma by prior administration of estro 
gen. 

The application of this finding to salivary 
gland cancer was prompted by the observa 
tions of sex differences in the submaxillary 
glands of laboratory animals. Fekete* has 
described sex dimorphism of the submaxil 
Frantz and 
Kerschbaum ® also showed that the gland 


lary gland in mice and rats. 
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could be altered by androgen injection into 
the castrated female, or by castration in the 
male, 

This investigation is currently being con- 
tinued, but in eight cases previously reported 
there was minimal to complete regression in 
three patients with advanced salivary gland 
carcinoma on estrogen therapy alone and 
further to complete regression in seven of 
the eight patients for varying periods with 
the addition of x-ray therapy. 


Conclusions 

1. Radical excision with exposure of the 
facial nerve in all tumors of the parotid 
gland should minimize the danger of facial 
nerve injury, should result in few, if any, 
recurrences of mixed tumor, and should be 
adequate treatment for carcinoma in its early 
stage. 

2. In carcinoma of the parotid, failure to 
establish the diagnosis in early cases results 
in the employment of subradical procedures 
and When 


lymph node metastases are established, the 


invites recurrence. regional 
opportunity for cure is markedly decreased. 

3. All tumors of the submaxillary salivary 
gland should be considered as malignant. In 
proved carcinoma only the most rigorous 
primary surgical attack, to include radical 
neck dissection, will improve the results in 
this disease. 

4. The management of tumors of sal- 
ivary-gland origin in abnormal locations 


A. M. A, ARCHIVES OF SURGERY 
presents an individual consideration. A 
large number of these tumors are malignant, 
and a radical initial surgical extirpation in 
early cases should result in a high percent- 
age of cures. 


5. Irradiation in the form of deep x-ray 
therapy affords palliation for varying peri- 
ods in about 50% of the patients with ad- 
vanced cancer of the salivary glands. 


6. Finally, estrogen alone or estrogen 
combined with x-ray irradiation appears to 
have a place in the palliative treatment of 
advanced cancer of the salivary glands and 
further investigation of this method of treat- 
ment seems indicated. 


701 Washington St. (60). 
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Scleroderma as a Cause of Small-Bowel Obstruction 


Successful Treatment of a Case by Intestinal Resection 


J. LYNWOOD HERRINGTON Jr., M.D., Nashville, Tenn. 


Scleroderma !! is recognized as a member 
of the so-called collagen group of diseases, 
which includes dermatomyositis, dissemi- 
nated lupus erythematosus, and periarteritis 
nodosa. The cutaneous and peripheral vas- 
cular manifestations of scleroderma are 
perhaps more widely appreciated by mem- 
bers of the medical profession than are the 
other widespread, protean components of 
this interesting disease. The pathological 
changes in scleroderma consist of a systemic 
alteration in frame- 
work, and it has been demonstrated that 


the connective tissue 


practically every organ in the body may be 
involved by this disease.**!*!® Since scle- 
roderma is usually a generalized process, 
Goetz ® has suggested that progressive sys- 
temic sclerosis might perhaps serve as a 
more descriptive terminology. 

The disease usually makes its appearance 
The 


sex incidence is approximately equal, al- 


in the fourth or fifth decade of life. 


though some feel that there is a_ slightly 
higher incidence of the disease in the fe 
male. The clinical course of scleroderma 
may be entirely unpredictable. The disease 
may progress slowly, and at times the pa 
tient may experience an actual remission. 
On other oceasions the course may be rapid 
and fulminating, resulting in an early fa 
tality. 
Aside 


manifestations of scleroderma, the esopha- 


from the cutaneous and vascular 
gus is perhaps the organ most frequently 
affected? 


were first described in detail by Ichrmann ® 


The changes in the esophagus 
as early as 1903. Almost 30 years later, 
Rake *! cited the findings in sclerodermal 
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involvement of the gastrointestinal tract, as 
demonstrated by x-ray study and subsequent 
necropsy material. Pulmonary findings 
were later described by Murphy,'* and 
Weiss *° is given credit for first describing 
the myocardial lesions characteristic of this 
disease. 

Since the etiology of scleroderma remains 
obscure, a rational basis for treatment of 
this disease is lacking, and, in most in 
stances, therapeutic measures have proved 
unsatisfactory.‘ Various drugs, such as 
methacholine (Mecholyl), neostigmine, tes- 
tosterone, p-aminobenzoic acid, and alpha- 
tocopherol, have been employed with 
disappointing results. Within recent years, 
corticotropin and cortisone have been used, 
but the clinical response following the use 
of these agents has been either transient or 
of little benefit. 
improvement 


Abrams! reported some 
in the joint and cutaneous 
manifestations following the use of corti 
sone, but the drug tended to aggravate the 
gastrointestinal component of the disease. 
Taubenhaus ** likewise noted a loosening of 
the diseased skin following use of the drug, 
but no change was noted in the pulmonary 
involvement among his patients. 

Sympathectomy has proved of limited 
value in the treatment of scleroderma. In 
the slowly progressive form of the disease, 
with associated Raynaud’s phenomenon, the 
operation may provide temporary improve 
ment, but the late follow-up results have 
been poor indeed 

It is of that 
and Jung,’*"* and later Ochsner and De 


historical interest Leriche 
Bakey,'® advocated parathyroidectomy for 
treatment of scleroderma on the assumption 
that the disease was the result of hyperpara 


thyroidism. Hypercalcemia has been noted 


17 


/ 


in some patients with scleroderma, but this 
finding has been inconstant. 

Scleroderma, with involvement of the 
small and large intestine, has been reported 
only infrequently in the medical and surgi- 
cal literature.2° No doubt intestinal involve- 
ment is an unusual finding, but probably is 
by no means rare. However, less than 50 


authenticated cases have been recorded to 
date in the literature. These reports almost 
exclusively cite cases in which the disease 


was diagnosed by opaque roentgen studies, 
or else by tissue examinations performed 
post mortem. 

In a recent report, Marshall '® described 
a patient with involvement of the distal 
duodenum and jejunum. It was felt at the 
initial laparotomy that the patient was suf- 
fering from a form of regional enteritis, 
and no definitive surgery was undertaken. 
Owing to progressive symptoms not  re- 
sponding to corticotropin therapy, reexplo- 
ration was done seven months later and the 
distal duodenum, entire jejunum, and prox- 
imal ileum excised. Clinical recovery fol- 
and it felt that this 
represented the first successful treatment 
for scleroderma by definitive bowel surgery. 
Marshall likewise cited another case, in 
which the patient was subjected to a limited 


lowed, was case 


resection of the ileum and died, and a third 
case with questionable involvement of the 
stomach and the disease process likewise 
affecting the upper small intestine. No re- 
sectional surgery was carried out on the 
latter patient. 

After a thorough search of the American 
literature, no additional cases were discov- 
ered in which intestinal resection had been 
performed for scleroderma involving the 
small intestine. The case to be presented is, 
therefore, of interest in that it possibly 
represents the second authenticated case in 
the American surgical literature in which 
a patient was subjected to an extensive re- 
It was felt that the 
problem presented by this case, the clinical 


section for this disease. 


course, pathological findings, and postopera- 
tive follow-up results would prove of clin- 
ical interest. 
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Report of Case 


A 55-year-old, self-employed farmer was ad- 
mitted to the hospital on Nov. 23, 1956, with the 
chief complaint of intermittent cramping abdominal 
pain of six years’ duration. For the past several! 
months prior to admission, the attacks of ab- 
dominal discomfort had become severer and more 
frequent, and were accompanied by anorexia and 
a weight loss of 20 lb. For seven days before 
entry to the hospital, nausea and vomiting had 
been present, the vomitus being described as 
“green-colored.” He had noted no hematemesis or 
melena. 

Past History—The history revealed no data 
of significance. The patient had undergone no 
previous abdominal operation. 

Physical Examination—The patient was a well- 
developed and fairly well-nourished man, in mild 
distress. Blood pressure was 120/80, temperature 
99 F, pulse 78, and respirations 18/min. There 
was no localized or generalized lymph node en- 
largement. The skin of the face, trunk, and ex- 
tremities appeared of normal texture and was not 
tight or atrophic. Positive findings were restricted 
to the abdomen, and a moderate degree of general- 
ized abdominal distention was apparent. No visible 
peristaltic waves were detected, but on auscultation 
of the abdomen, bowel sounds appeared increased 
There was no evidence of free fluid in the peri- 
toneal cavity and no distention of the veins of 
the abdominal wall. There was no_ peripheral 
edema, peripheral arterial pulsations 
within the range of normal. 

Laboratory Data.—The WBC on admission num- 
bered 8800 per cubic millimeter, with a normal 
differential count. The hemoglobin was 12.7 gm. 
%, and urinalysis was negative. NPN was 21 
mg. %, fasting blood sugar 96 mg. %, cholesterol 
116 mg. %, and alkaline phosphatase 5 King- 
Armstrong units. Blood calcium was 8.7 mg. %, 
and blood phosphorus was 4.4 mg. %. VDRL was 
negative, and the EKG was within normal limits. 


and were 


The preoperative impression was partial small- 
intestinal obstruction, the exact etiology of which 
was obscure at that time. 

The patient was treated with nasogastric de- 
compression and parenteral fluids, and after 24 
hours the abdomen became soft and relatively flat. 
An upper gastrointestinal series was then per- 
formed, with caution, The esophagus was found 
to be greatly dilated throughout its entire length, 
measuring 5.5 cm. on the x-ray film (Fig. 1) 
Peristaltic waves were virtually absent along the 
esophagus, and there was a marked delay in the 
passage of barium from the cardiac orifice into 
the stomach. The mucosal pattern throughout the 
esophagus appeared intact. The and 
duodenum were normal except for a fairly large 
diverticulum in the second part of the duodenum 


stomach 
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still retained in 
the lower esophagus, at which time the stomach 


A one-hour film showed barium 


was entirely empty of the contrast medium. <A 
five-hour film showed marked flocculation and seg- 
barium throughout 


mentation of the column of 


the small intestine, some of the intestinal loops 
being moderately dilated (Fig. 2). No point of 
definite obstruction, however, could be identified. 

The radiologist felt that the findings involving 
the esophagus and small intestine were compatible 


with those described in scleroderma.®* 


Esoph- 
agoscopy revealed the esophagus to be greatly 
dilated, and the mucous membrane appeared flaccid 
and atrophic. The lower end of the esophagus was 
likewise dilated, and the esophagoscope passed 
readily into the stomach. No ulceration or tumefac- 
tion was noted. 


Herrington 


Fig. 1.—Esophagus 


An x-ray of the phalanges of the hand revealed 
no evidence of bony absorption. A chest x-ray was 
likewise negative. 

Operation —An exploratory laparotomy was per 
formed on Nov. 27, 1956. The abdomen was en 
tered through a long right paramedian incision 
Upon opening the peritoneal cavity, no free fluid 
was 


encountered. The liver, stomach, and duo- 


denum appeared normal. The entire large bowel 


was not remarkable. Beginning approximately 15 


cm. distal to the ligament of Treitz, the small 


bowel appeared grossly abnormal, the abnormality 
extending throughout the jejunum and involving 
the upper 


ileum. The small intestine below this 


point appeared normal. The bowel throughout the 
involved area appeared atonic, flaccid, and sac- 


culated, and was virtually void of peristalsis. The 
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Fig. 2—Small intes- 


tine. 


wall was thinned and, in grayish- 


white in color. There were some intervening areas 


bowel areas, 
in which the bowel wall appeared moderately con 
The mesentery adjacent to the involved 
was thickened, edematous, and likewise 


stricted. 
intestine 
Numerous large lymph nodes were 
The appear 
ance of the involved intestine did not at all resem 


grayish-white. 
scattered throughout the mesentery. 


ble acute or chronic regional ileitis, but presented 
a picture with the 

described in scleroderma (Fig. 3). 
resection of the involved intestine was performed 
in which the bowel was divided just distal to the 
Treitz and the limit of the 
resection extended into grossly normal-appearing 
An end-to-end entero- 
after which the 
mesenteric defect was approximated with inter- 
suture. temporary 


compatible gross findings 


An extensive 


ligament of lower 


bowel in the upper ileum. 


enterostomy performed, 


rupted — silk gastrostomy, 


employing a Foley catheter, was then performed, 


to be used as a substitute for nasogastric suction. 
The appendix was removed and the stump inverted. 
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The abdominal wall was then closed in anatomical 
layers with interrupted silk sutures. 

Pathological Report 
sisted of a segment of small intestine, including 


The gross specimen con 
jejunum and upper ileum, which measured ap 
proximately 280 cm. The serosal surface in areas 
showed evidence of a patchy, grayish-white thick 
The 


attached mesentery. 


ening. same process was present over thie 
On gross section, the mucosa 
of the intestine appeared normal. Along the course 
of the small intestine there were numerous areas of 
sacculation. There was no evidence of obstruc- 
tion or narrowing of the bowel. Microscopic study 
revealed an increase in collagenous connective tissue 
fibers throughout the muscularis and the serosal 
layer of the bowel. This was associated with only 
a minimal chronic cellular reaction. The cellular 
reaction consisted of the presence of lymphocytes 


The 


throughout the bowel appeared normal. 


and rare eosinophilic granulocytes. mucosa 
In an oc- 
casional artery there was endothelial proliferation 


and some apparent increase in collagen throughout 
1959 
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SCLERODERMA—SMALL BOWEL OBSTRUCTION 


3.—Intestine with 
gross findings compatible 
with scleroderma 


Fig. 4.—Postoperative 
x-ray of the remaining 
intestine. 


!lerrington 


—- 
4 


the vessel wall. The veins and nerves appeared 
essentially normal, It was the opinion of the 
pathologist that the replacement of the muscularis 
and serosa by collagenous connective tissue was 
suggestive of the diagnosis of scleroderma of the 
small intestine. Microscopic sections taken from 
the numerous enlarged mesenteric lymph nodes 
revealed a sinusoidal hyperplasia and dilatation of 
the sinusoids. In many of the sinusoids there were 
numerous histiocytes, several of which were vacu- 
olated 

Follow-Up Study.—The postoperative hospital 
course was uneventful. During the first three 
months following operation, the patient gained 20 
Ib. in weight and was relieved of all abdominal 
discomfort. An upper gastrointestinal series per- 
formed 14 months postoperatively revealed essenti- 
ally no change in the appearance of the esophagus, 
and marked delay in the passage of barium through 
the cardiac orifice was still noted. There was nor- 
mal transit of the opaque medium throughout the 
remaining small intestine, and no abnormality was 
noted in the radiographic pattern of the bowel 
(Fig. 4). 

The patient has continued to do well, has no 
digestive disturbances, and is completely satisfied 
with the result. Thus far, he has shown none of 
the cutaneous manifestations of scleroderma, and 
there is no evidence of peripheral vascular disease. 
There is no clinical evidence to suggest involve- 
ment of any other abdominal viscus now, 18 


months after operation. 


Comment 

Clinical evidence of cutaneous involve- 
ment and Raynaud’s phenomenon may not 
always be encountered in cases of sclero- 
derma. These latter manifestations, also, 
may postdate the involvement of the gastro- 
intestinal tract and other viscera. In two 
of the cases with intestinal involvement 
cited by Marshall, clinical evidence of cuta- 
neous changes were absent, but, with the 
employment of the Ritter-Oleson  periodic- 
acid stain, changes involving the skin were 
demonstrated in one of the two patients. 
A recent report by Arecilla,? deseribing a 
patient with scleroderma involving the duo- 
denum and small and large intestine, 
possibly represents the single case demon- 
strating the most extensive intestinal in- 
volvement recorded in the literature. The 
patient had a decompression ileostomy and 
died on the 30th postoperative day. Lush- 
baugh '® cited a case with the disease con- 
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fined mostly to the left colon. An associated 
diverticulitis was present in this patient, 
and death ensued from a perforation of the 
diverticulum, 

In the present patient, a six-year history 
of intermittent cramping abdominal pain 
with no history of previous abdominal sur- 
gery suggested the diagnosis of partial 
small-intestinal obstruction, due possibly to 
(1) chronic regional ileitis, (2) internal 
hernia, (3) a congenital adhesive band, or 
(4) a benign small-bowel neoplasm. In 
the absence of cutaneous or vascular mani- 
festations of scleroderma, there was nothing 
during the initial hospital examination to 
suggest the correct diagnosis. The likeli- 
hood of the presence of scleroderma. first 
became apparent when the esophagus was 
examined by the radiologist. The patient 
had not experienced any dysphagia, regurgi- 
tation, or other esophageal symptoms, in 
spite of the marked delay in the passage of 
the contrast medium into the stomach. 
However, this same observation had been 
noted by others in the absence of esopha- 
geal symptoms. The stomach has_ rarely 
been involved in scleroderma, and only a 
few reports mention the disease affecting 
the duodenum. The colon is less frequently 
involved than the small intestine. The 
morbid anatomical findings in’ scleroderma 
of the small intestine present a_ striking 
gross picture. The involved segment is 
actually void of peristaltic activity. A true 
dilatation of the bowel does not exist: 
rather, there occurs a loss of tonicity, the 
bowel wall being thinned, atonic, and saccu- 
lated in appearance. Large amounts of in- 
testinal fluid) may accumulate the 
sacculated segments. The muscularis and 
serosa layers may actually be replaced by 
dense collagenous connective tissue fibers, 
which give the involved area grayish- 
white appearance. No doubt this deposition 
of connective tissue interferes with the 
normal rhythmic peristalsis and produces a 
disturbance of the intrinsic neurogenic in- 
nervation of the intestine. The adjacent 
mesentery presents a similar gross picture. 
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The mucosa of the bowel is usually spared 
in the disease. 

In the case under discussion, caution was 
taken at operation to include in the resec- 
tion an adequate segment of normal bowel 
above and below the gross confines of the 
disease. Microscopic sections at both ex- 
tremes of the resected specimen showed no 
evidence of the disease process. 

The result thus far in this case has indeed 
been gratifying. There has been no evi- 
dence of clinical or radiographic recurrence 
of the disease in the remaining small intes 
tine. There has been no clinical evidence 
of progression of the process to involve the 
colon, The radiographic changes affecting 
the esophagus have remained unchanged 


since the initial examination, but at the 
present time the patient still has no symp 
toms referable to that organ. His subse- 
quent course will be followed closely, 


because, since scleroderma may be pro- 
gressive and generalized disease, there ex 
ists the definite possibility that other organs 
or organ systems may become involved with 


the passage of time. 


Summary 
Scleroderma may present as a generalized 
disease process, with involvement of various 
organs or organic systems. 
A. brief the 
involving the gastrointestinal tract is cited. 


review of disease process 

Successful surgical treatment of a case 
with involvement of the small intestine is 
described in detail. 


Edwards-Eve Clinic, 2001 Hayes St. (4) 
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Acute Obstruction of Small Intestine Secondary to 
Hematoma in Children 


A. L. MESTEL, M.D., Brooklyn; G. A. TRUSLER, M.D.; S. A. THOMSON, M.D., and 


C. A. F. MOES, M.D., Toronto 


Children peculiarly 
traumatic experiences. When a child or an 
adult is struck in the abdomen, the organ 


are susceptible — to 


most commonly injured is the liver, spleen, 
or kidney. One seldom thinks of trauma to 
the bowel unless free air is present in the 
peritoneal cavity. If perforation has not 
occurred, the thought of bowel injury is 
often dismissed. It is only after signs of 
obstruction have developed or tenderness 
has persisted that the possibility is consid- 
ered. A study of the literature has disclosed 
that obstruction of the duodenum or jeju- 
num due to hematoma is very infrequent. 
A total of found. Of 
these 19 cases, 16 have been in patients 
below the age of 20; and 12 of the 19 pa- 


19 cases have been 


tients have been 11 years old or less, thus 
illustrating the greater incidence of this con 
dition in childhood, It is interesting to note 
that in only 2 of the 13 cases reviewed from 
the literature (Table) was the clinical diag- 
We therefore felt that the 
study of this problem was important and 


nosis correct. 


that the surgeon should be aware of its fea- 
tures and treatment. ‘Two cases have been 
observed at the Hospital for Sick Children 


in the last five years. 


Report of Cases 
Case 1—A 9-vear-old white girl was admitted 
to the for Sick Children on May 12, 
1953, because of abdominal pain and vomiting of 


Hospital 
24 hours’ duration. Her pain began shortly after 
falling on a fence. 

Physical examination disclosed diffuse abdominal 
tenderness. Her white blood cell count was 17,000. 


Urinalysis and roentgenograms of her abdomen 


1958 
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were normal. Her pain and abdominal tender 


ness continued, and a laparotomy was performed 
A hematoma of the second, third, and fourth parts 
of the duodenum was found and resected (Fig. 1) 
The 
jejunostomy constructed, 


closed and a 
The 


eventful postoperative course. 


duodenal stump was gastro 
child had ak oun 
When seen on July 
19, 1957, she was in good health 

Cast 2—An 8&-year-old white boy was admitted 
to the Hospital for Sick Children on Feb. 9, 1958, 
The 


was 


because of diffuse abdominal pain and shock 


pain began the day before admission and 


intermittent in nature. tle vomited all ingested 
food 

The past history disclosed an undiagnosed bleed 
ing disorder, manifested by several prolonged 
bouts of bleeding due to trauma and minor sur 
gery. 

He was pale and dyspneic, with a normal temper 
ature, pulse of 140, and a systolic blood pressure of 
60 mm 


tender throughout, particularly in the epigastrium 


His abdomen was slightly distended and 


No bowel sounds were heard. Normal brown stool 

was found in the rectum. 
Hemoglobin was 88 gm. %; 

count, 38,000; differential blood count, &5% poly 


15% 


white blood cell 
morphonuclear cells and lymphocytes, with 
normal platelets on smear. Roentgenogram of the 
abdomen disclosed no free air. 

It was felt 
either a 


that this child had peritonitis on 


bacterial or a chemical basis, due to 


blood in the peritoneal cavity. A tube was passed 
Five 
blood, 
Hematological consulta 
(difficulty 
time &Y, 
minutes), prothrombin time 16 seconds (normal) 


into his stomach and attached to suction 


per cent dextrose and saline, as well as 
was given intravenously 
tion disclosed clotting time 6 minutes 
in obtaining blood, subsequent clotting 
clot retraction normal. Prothrombin consumption 
plasma 14 seconds; serum 25 and 23 seconds; in 


dex 55% (normal 25%). Bleeding time 3 minutes 
10 seconds; the thromboplastin generation indicated 
The find 


a diagnosis 


a deficiency of antihemophilic globulin 
ings were therefore compatible with 
of hemophilia 

child had 


questioned as to any recent trauma 


On admission, the been carefully 


This he had 
The next day, it ascertained that he 


denied was 
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ACUTE OBSTRUCTION OF 


Fig. 1.—Resected duo- 
denum and jejunum in 


Case 1 


had been struck in the epigastrium by the butt 
of a rifle while at play. 

dextrose saline, 
110/60) and 
He was also given whole blood (750 cc.), 
(250 


plasma (100 ce.), so that by the day after admis- 


After administration of 5% 


his blood pressure rose to remained 


stable. 
fresh whole blood ce.), and fresh frozen 
sion his hemoglobin was 11.0 gm. % and hematocrit 
30 vol. % 


that he was 


Two days after admission it was noted 
(van den Bergh 2.5 mg. % 
total). 
fluids were not 


fluids 


icteric 


direct; 5.0 mg. % Bowel sounds were 


heard, but oral tolerated. This 


inability to retain taken by mouth, plus 


Mestel et al. 


SMALL INTESTINE 


bilious vomiting, continued for the next seven 


days. A mass became palpable in the epigastrium 


and lett upper quadrant after three days in the 


hospital, but this gradually disappeared, so that 


it was gone by the ninth day 


Despite the lack of abdominal distention, he 


continued to vomit. A> gastroimtestinal series on 


Feb. 20, 1958, disclosed a large filling defect within 


the second portion of the duodenum, which ex 


tended over a distance of & cm. Barium passed 


to the region of the ligament of Treitz, which 


appeared displaced medially. Beyond this point 


there was a marked delay in passage of barium, 


Hig. 2.—Deteet im dis 
tal duodenal cap and see 
ond portion of duodenum 


(See 3) 


— 
iy 
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an almost complete obstruction being present (Fig. 


4) Figures 2 and 3 defect of the 
His icterus clinically (van 
»? 


den Bergh 1.22 mg. % direct, 2.7 mg. % total) 


show. the 
duodenum less 
Protein, alkaline phosphatase, and cephalin  floc- 
culation were all normal. 

Keb 


Hemo- 


His condition remained unchanged until 


23, when he began to have tarry stools 
globin on Feb. 24 was 6.7 gm. % 
18 vol. whole blood 
fresh (8000 cc.) 
Coincidental with the passage 


and hematocrit 
(1650 cc.) and 
were given over 


Fresh 

frozen plasma 
the next three days 

of tarry stools, he was able to take fluids by mouth, 
and his duodenal tube was removed. Within sev- 
eral days he was on a normal diet. It 
lated) that his 


evacuated 


was postu- 


duodenal hematoma must have 


into the bowel. He was longer 
icteric 
Intravenous pyelogram on Feb. 27 was normal 
By March & he was eating well and having 
normal 14.0 ¢ 


stools Hemoglobin gm. % 
Barium meal in March and May, 1958, disclosed 


was 


M. A. ARCHIVES OF SURGERY 


Detect in dis- 


tal duodenal cap and sec- 


Fig. 3. 


ond portion of duodenun 
(Compare Fig. 2) 


no evidence of obstruction, although a minimal 
defect in the second part of the duodenum was 


still present (Fig. 6). 


Etiology 


There appears to be no doubt that the 
principal cause of duodenal hematoma 1s 
trauma. Ileven of the thirteen cases in the 
literature and both of the cases presented 


here had a definite history of abdominal 


injury. If the history is not obtained imme- 


diately, it may become apparent after re- 
peated questioning. In the adult group of 
patients, a case of hematoma of the duo- 
denum has been reported in a woman with 
carcinoma of the head of the pancreas with 
erosion of a blood vessel in the wall of the 


duodenum.'* Hematological defects appear 
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Fig. 4.—Stomach ele- 


vated with indentation on 


greater curvature;  ob- 


struction present at duo 
denojejunal juncture. No 


psoas shadow seen on 


right 


to be of only minor importance. Only one 
case in the literature! and our second case 
(hemophilia) revealed a hematological dis 
order, 

The duodenum and the duodenojejunal 
juncture are prone to injury because of 
their fixed position and relationship to the 
vertebral column. A retroperitoneal hemor 


rhage in this region will also contribute to 


obstruction by compression. 


Vestel et al. 


Clinical Features 

The child is usually a boy (11 out of 15 
patients) who has had an abdominal injury 
anywhere from 24 hours to 12 days before 
admission. He enters the hospital because 
of upper abdominal pain and vomiting. A 
palpable mass may be found (6 out of 15 
cases). Abdominal tenderness was present 
in 7 of the 15 cases. 

Jaundice occurred in two 
The eti 


only CASES 
(Case 1, Table; present Case 2). 


— 
| — 


ology may be on the basis of obstruction 


of the common duct by the hematoma and/ 
or absorption of the hematoma. 

Leukocytosis, with an increase in_ the 
number of polymorphonuclear cells, was 
almost invariably found. 


Radiological Aspects 
Qur case in which roentgenograms were 
available presents features which are com- 
patible with an intramural hematoma of the 
series re- 


duodenum, gastrointestinal 


A. M. A. ARCHIVES OF SURGERY 
vealed that the bulb and descending portion 
of the duodenum were deformed by a large 
intramural extramucosal type of mass (l*igs. 
2 and 3). As in Felson’s ® cases, the lesion 
is long and extends over a distance of 8 cm. 
The mucosal pattern, however, does not pre- 
sent the coil-spring appearance described by 
Felson.® Films of the abdomen showed loss 
of definition of the right psoas shadow, 
while that on the left was clearly outlined. 
elson found obliteration of the right psoas 


outline in two cases and poor definition in 


Fig. 5.—Twenty-four- 
hour film showing splenic 
flexure elevated and wid- 
ened by mass, as well as 
obstruction at duodeno- 


jejunal juncture 
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Fig. 6.—Residual 
changes in cap and de- 
scending duodenum seen 
two weeks later. No ob- 
struction at duodenoje- 
junal juncture. Stomach 
no longer elevated. 


another two, while the left was normal in 
three and questionably visible in one. 
Almost complete, obstruction was found 
at the level of the ligament of Treitz (ligs. 
2 and 4), and in association with this there 
was displacement of the stomach upward 
with evidence of extrinsic pressure along 
the greater curvature (ligs. 2 and 4). In 
addition, the splenic flexure was elevated 
is felt that the 


displacement of stomach and splenic flexure 


and widened (lig. 5). It 


could result from a retroperitoneal hema- 
toma, while the obstruction at the duodeno- 
jejunal juncture was due to a combination 
of a retroperitoneal mass and an intramural 
hematoma. In two of [elson’s cases extrin 
sic-pressure defects on the greater curvature 
of the stomach were present, and in two 
obstruction occurred at the 


cases marked 


site of the hematoma. 


A gastrointestinal series done 14 days 


later showed residual deformity in the prox 
imal duodenum but no obstruction at the 


duodenojejunal juncture (lig. 6). 


Mestel et al 


Treatment 

The majority of cases have been treated 
surgically. The treatment has ranged from 
resection of the involved bowel, or gastro 
jejunostomy, to incision of the serosa and 
evacuation of the hematoma. Resection ts 
much too radical and entails a much greater 
risk. 


of the hematoma, on the other hand, is a 


Incision of the serosa and evacuation 


very simple procedure, and the ultimate 
results are excellent. If the diagnosis can 
be made climieally, surgery is unnecessary 
Treatment is simply intravenous feedings 
and gastric suction until obstruction is re 
lieved. Our Case 2 illustrates the nonsur 
gical treatment. 

The question arises as to whether con 
servative, nonoperative treatment will pro 
intestinal obstruction 


duce during — the 


process of hematoma resolution. the 


follow-up of our case there is no evidence 


of this. However, a minimal defect is still 


present in the second part of the duodenum 


Two cases have been reported in’ which 


31 
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hematomas of the colon ?*!6 in their resolu- 
tion have produced obstruction. Melamed’s 
case of duodenal hematoma was treated 
conservatively, and follow-up gastrointes- 
tinal series disclosed only slight, irregular 
contour. 


Summary 


Nineteen cases of duodenal or jejunal 
hematoma have been found in the literature. 

Two new cases are reported, 

[leven of the thirteen cases in the litera- 


ture, and both of our cases, had a history of 
abdominal injury. 


The most constant clinical features are 
abdominal pain, vomiting, and leukocytosis. 
Radiological examination confirms the 
diagnosis, 

The condition can be treated without op- 
eration, by gastric suction and intravenous 
fluids. 

If surgery is performed because of mis- 
diagnosis or election, evacuation of the 
hematoma without resection is the preferred 


treatment. 
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Reversal by Ipsilon of Lytic System in Blood Stream 
Produced in Rabbits by Streptokinase 


JOSEPH M. MILLER, M.D.; DANIEL R. ROBINSON, M.D.; DEBORAH A. JACKSON, B.S., and 


CHARLES S. COLLIER, Fort Howard, Md. 


Ipsilon (e-amino-caproie acid) has been 
reported to have the ability to inhibit com- 
pletely at a small concentration the activity 
of plasmin.* The measurement of antiplas 
min power in that investigation was studied 
by using fibrin clots. 

The capacity of Ipsilon to inhibit a lytic 
system in the blood stream may have con 
siderable promise in clinical medicine. The 
drug may provide a means of producing 
coagulation of the blood in patients whose 
clots undergo spontaneous lysis. Ipsilon 
might also serve as an antidote in-patients 
who have had a lytic system established by 
streptokinase for the treatment of throm 
bosis. A conceivable extension of the use 
of streptokinase would be to produce an 
incoagulable blood patients undergoing 
cardiac surgery when the heart-lung ma 
chine is used with the lytic system reversed 
by Ipsilon. The many clinical uses to which 
the drug could be put, particularly to inhibit 
the effects produced by streptokinase or 
tissue kinases which effect lysis of clotted 
blood by activation of the plasminogen-plas 
min system, make the investigation of the 
use of Ipsilon of great interest. 

The mechanism by which’ streptokinase 
produces lysis of clotted blood is of con 
siderable concern when the action of [psilon 
is contemplated. lexperimental data indicate 
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that) streptokinase forms plasmin im the 
blood by a procedure with two steps.? seas 
A stoichiometric reaction between strepto 
kinase and proactivator occurs to form 
activator. Activator acts upon plasminogen 
to create plasmin. In another experiment, 
the effect of streptokinase upon human 
plasminogen was studied.!| An intermediate 
substance was formed, and when it) was 
permitted to act upon bovine plasminogen, 
bovine plasmin resulted. These observations 
indicated either that proactivator and human 
plasminogen were closely related or that 
they were a single substance. 

The ability of Ipsilon to produce coagu 
lable blood in an animal with an active lytic 
system, which was induced by streptokinase, 
was investigated ino rabbits. The animals 
weighed about 2 kg. each. The normal clot 
ting time was three minutes. One hundred 
thousand units of streptokinase in 2 ml. of 
isotonic saline was injected intravenously 
live minutes later, the blood clotted at one 
minute and the clo? lysed two minutes later 
One hundred milligrams of Ipsilon * in 2 
ml. of isotonic saline was injected intra 
venously 10 minutes after the injection of 
the streptokinase. Two minutes after the 
Injection of the Ipsilon the blood clotted in 
three and one-half minutes. Lysis of the 
clot) did not occur, and retraction of the 
clot was seen at 25 minutes. 

To help in the delineation of the site at 
which Ipsilon acts, the drug was added to 
a clot which had lysed in an attempt to 
re-form the clot. The mixture of 0.5 mil 
of serum from a blood clot which had lysed 


* The Ipsilon was supplied by the Mitsubish 
Chemical Industries Ltd, Tokyo, Tapan 
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Fig. 1—Electrophoretic pattern of serum from 
blood which clotted normally. 


and 0.5 ml. of 0.4 Ipsilon isotonic 
saline did not produce a clot during the 
observation period of one hour. 

Two milliliters of blood clot which had 


lysed was mixed with 0.5 ml. of isotonic 


saline which contained 25 units of thrombin. 
Clotting did not occur within one hour. 


Fig. 2.—Electrophoretic pattern of serum from 
blood which lysed owing to the administration of 
streptokinase. 


The electrophoretic patterns of serum 
and the rabbits 
under illustrate the 
fibrinogen fraction. An 
acetate-barbiturate buffer at a pH of 8.6, 
an ionic strength of 0.1, an electrical current 
of 90 volts and 8 mamp., and a period of 


from 
conditions 


obtained 
different 
changes the 


plasmin 


50 


Fig. 3.—Electrophoretic pattern of serum from 
blood which clotted normally after the administra 
tion of streptokinase followed by the injection of 
Ipsilon (e-amino-caproic acid), 
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Fig. 4.—Electrophoretic pattern of plasma from 
blood which did not clot as a result of the admin- 
istration of heparin. 
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Fig. 5.—Chromatogram of serum from blood which clotted normally. 


time of 16 hours was used. The serum from 
blood which clotted normally showed a small 
quantity of fibrinogen (Fig. 1). Serum 
from blood with an active lytic system 
showed little fibrinogen (Fig. 2). Serum 
from blood with an active lytic system which 
clotted normally after the administration of 


Ipsilon showed a small quantity of fibrino- 


gen (Tig. 3). Plasma from blood to which 
heparin had been added, and which did not 
clot, showed a normal amount of fibrinogen 
(big. 4). 

Ipsilon was demonstrated in the serum 
by using a descending chromatogram. The 
solvent was composed of a mixture of 
n-butanol, 4 parts; glacial acetic acid, 1 part, 
and distilled water, 1 part. The serum was 
permitted to advance on the strip of paper 
for 16 hours. The strip was dried in air, 
was sprayed with a 0.2% solution of nin- 
hydrin in n-butanol, was dried in air, and 
was put in an oven between 60 and 100 © 
for 30 minutes, until the pink color ap- 
peared. The serum which did not contain 
Ipsilon did not show an advanced band 
(lig. 5). 
Ipsilon showed an advanced band (lig. 6). 


The serum which contained the 


Sherry and Alkjaersig‘ stated that the 
action of streptokinase on plasmin was asso- 
ciated much more with a fibrinolytic activity 
than with a fibrinogenolytic activity. Under 
that 
fibrinogen 


the conditions of study, significant 


amounts of remained the 


plasma after 60 minutes of exposure to 


Fig. 6. 


streptokinase. This special fibrinolytic ac 
tivity appeared to be associated with the 
plasminogen activator rather than with the 
plasmin itself, 

Further proof was produced for the re 
sults of Sherry and Alkjaersig? by this 
investigation. Significant amounts of fibrin 
ogen must remain in the circulating medium 
after the addition of streptokinase for a 
certain period of time. The Injection of 
Ipsilon, which apparently acts as an anti 
plasmin, inhibits the plasmin formed by the 
action of streptokinase, and the blood clots 
normally, 


Summary 


Ipsilon is an antiplasmin which inhibits 
the activity of plasmin which is produced 
in the circulating medium by streptokinase. 
The further investigation of the mode of 
action of Ipsilon is indicated. 

Surgical Service, Veterans’ Administration Hos 
pital 
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Biochemistry of Blood, Heart. and Skeletal Musele 
Under Induced, Controlled Hypothermia 


PETER V. MOULDER, M.D.; LILLIAN EICHELBERGER, Ph.D.; MICHAEL ROMA; JAMES J. RAMS, M.D.; 
CONRAD THURSTON, M.D., and ROGER PINC, M.D., Chicago 


The principal cardiac problems resulting 
from hypothermia have been spontaneous 
ventricular fibrillation, reduced coronary 
blood flow, difficult return to activity after 
reduction to extremely low temperatures, 
and resuscitation after manipulation or sepa- 
ration from the circulation, 

These problems are probably related to 
structural biochemical changes, conduction 
mechanism disturbances, and depression of 
activity of enzyme systems. 
which indicate 
that the changes, if elucidated and con- 


There are certain clues 
trolled, might be quite simple. Clearly, the 
innocuous life of the mammalian hibernat- 
ing animals is one. I¢xperimentally, the un- 
touched heart can go through prolonged, 
and even profoundly, low levels of hypo 
thermia. l*urthermore, there is now a large 
number of humans who have undergone 
successful cardiac and cerebrovascular sur 
gery during periods of moderate hypo- 
thermia. 

This study attempts to examine the bio- 
chemical structural changes associated with 
induced moderate total-body hypothermia. 
During the past several years the partition 
of electrolytes in blood following induced 
hypothermia has been investigated inten 
sively. lixed points of temperature level 
and period of time at this level allow segre 
gation of certain groups of studies; how 
ever, the anesthetic method 


(and/or, more 


importantly, the prevention of shivering) 
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and the type of respiratory state are not 
clearly defined in many instances. This te 
spiratory state is of great importance in 
view of the progressive depressed formation 
of carbon dioxide with cooling and the rela 
tive ease with which any emphatic ventila 
tion will readily induce a state of alkalosis. 
Little attention has been given to the simul 
taneous quantitative study of the water and 
electrolyte concentration of the constituents 
of the red cells, heart, and other tissues, 
although discussion as to possible changes 
in them has not been foregone. 

A previous paper gave data for the dis 
tribution of water and electrolytes between 
serum and tissues, heart, and skeletal mus 
cles in normothermic animals.' 


Experimental Procedures 


Young mongrel dogs weighing & to 12 ke 
used for 


were 


these experiments, in contrast the 
known puppy ages of the previously described tot 
mal animals.’ One-hali 
20-30 mg. of morphine sulfate was given intra 


muscularly Anesthesia 


hour prior to anesthesia 


was accomplished with 
ether-oxygen via a cuffed endotracheal tube, using 
MekKesson 


soda lime absorber, 


a closed-circuit machine and afresh 
Ether was used in an amount 
just sufficient to prevent shivering and to produce 
a Slight narcosis \utoventilation 


was allowed 


to the terminus. These methods 


rm lit 
tively normal acid-base balance and a stable, rela 
tively heart? 


bath 


were cooled to 23-25 ( » at 


a 


insensitive Cooling was performed 
in an ice-watet 
at.27 C, 


temperature 


The animals, removed from 
the ice which 


they were allowed to 


remain tor 30 
minutes. Blood samples, beating heart, and thigh 


muscles were then quickly analyses 


removed for 
handled as deseribed in 


the primary study,’ and the tissues similarly up to 


Blood and serum were 
the point prior to analysis, where the entire sample 
was converted to powder form and aliquots from 
this used for analysis as described by Eichelberver 


and Miles.* 


Pri 
et © 
. 
- 
3/ 
4. 


The serum was analyzed for water, chloride, 
sodium, potassium, calcium, magnesium, and total 
nitrogen. Whole defibrinated blood was analyzed 
for cell volume, water, chloride, sodium, and 
potassium. The cardiac- and thigh-muscle samples 
were analyzed for water, fat, residual blood, chlo- 
ride, sodium, potassium, calcium, magnesium, total 
nitrogen, and collagen nitrogen. 

Methods have been detailed for the analyses on 
serum and whole blood? and for the tissues.‘ 

All tissue data are expressed on a fat-free, 
blood-free basis. 

Heart and skeletal muscle are considered as 
having an extracellular compartment (F), consist- 
ing of connective tissue solids (F)s and extra- 
cellular fluid (F)v, and an intracellular 
compartment (C), consisting of protein solids 
(C)s and water (HeO)c. In 1 kg. of heart and 
thigh tissue the mass of the extracellular fluid was 
calculated from the chloride values the con- 
nective tissue weight was estimated from the col- 
and the intracellular 
segments were deduced by difference from their re- 


lagen nitrogen values, 


spective total determined water and solids. The 
calculations for the ionic concentrations in_ the 
fluids and fibers are given in detail in the presenta- 
tion of findings in normal myocardium.’ Paren- 


theses, ( ), represent milliequivalents or grams 
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per kilogram of tissue; brackets, [| ], milliequiva- 
lents or grams per kilogram of water, and braces, 
4 }, milliequivalents or grams per kilogram of 
phase or compartment. 


Results 


Original data for electrolyte, nitrogen, 
and water contents of serum and red cells 
prior to and following cooling of the dogs 
are presented in Table 1. The data for heart 
and thigh muscles following the hypother- 
mia and, in addition for comparative pur- 
poses, the values for normothermic heart 
and thigh of a slightly younger age group 
of dogs are given (Group 2, as described 
previously ?). It will be observed that there 
are no significant changes, as seen for the 
over-all group of eight animals, except for 
some chloride shift into the red cells, prob- 
ably related to a mild acid-base change. 


Calculated Data 


The phase mass data for 1 kg. of tissue 
presented in Table 2 indicate a surprising 


Taste 1.—Original Data: Electrolyte, Nitrogen, and Water Contents of Serum, Red 


Water Cl Na 
lissue Gm, mEq. mEq. 


Cells, Heart, and Thigh Muscles from Dogs After Induced Hypothermia * 


Control 


k Ca 


Mg Total N Collagen N 


mEq. mEq. mEq. Gm. Gm. 


4.00 5.06 1.93 8.86 
0.55 0.26 0.19 1.3 
8.18 

1.24 


Induced Hypothermia 


Serum 

Mean 924.2 11.1 141.7 

8.D.t 6.1 1.7 3.1 
Red cells 

Mean O49 59.1 97.1 

8. D. 58 3.5 
Serum 

Mean 925.3 110.9 143.8 

8. D. 5.8 2.1 3.8 
Red cells 

Mean 648 60.4 95.5 

8. D. 31 4.7 2.7 
Ileart ¢ 

Mean 33.9 

8. D. 7 3.3 4.1 
Thigh ¢ 

Mean 774 18.1 21.4 

8s. D. 6 3A 3.9 


3.12 5.03 2.26 8.94 
0.31 0.52 0.28 1.4 
7.44 
1.21 
82.4 1.86 16.7 28.2 5.68 
3.3 0.31 04 09 0.90 
98.0 1.64 18.6 $2.2 6.85 
4.7 0.26 | 1.8 0.53 


Normothermia 


Heart ¢ 


Mean 704 31.4 35.4 

8. D. 3.0 1.3 
Thigh ¢ 

Mean 20.7 6.5 


8. D. 


* Units are expressed per kilogram of tissue. 
+S, D.=standard deviation. 
Blood-free, fat-free tissue. 
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78.7 1.04 17.3 27.9 5.2 
4.1 0.66 O8 1.6 0.6 
94.6 1.61 17.8 31.1 41 
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A 2.0 3.6 4.0 0.09 0.4 2.1 1.0 
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TABLE 2.—Phase Mass Data for Heart and Thigh Muscles Following Induced 
Hypothermia 


(F) 
(F)c 
Gm. 


Gm, 


Tissue 


{ 0} © 
Gm, 


Induced Hypothermia 
Heart 
Mean 
8. D. 
rhigh 
Mean 
8. D. 


Heart 
Mean 
8. D. 

Thigh 
Mean 
8s. D. 


M =extracellular compartment+ intracellular compartment=(F)+(C). 
(F)=grams of extracellular compartment =(F) 
F) s=grams of connective tissue solids in the extracellular compartment 
(F)o=grams of ultrafiltrate in the extracellular compartment. 
H .0)c=grams of intracellular water per kilogram of tissue. 
‘H.0 > c=grams of water per kilogram of tissue cells. 
(C)=grams of intracellular compartment =1000-F, or 
(C) s=grams of solids in the intracellular compartment= total solids—(F) .. 
5. D.=standard deviation. 
All values are expressed per kilogram of fat-free, blood-free tissue. 


similarity between the two temperature ciated with connective tissue are not known 


groups for both heart and thigh tissue. 
There is, therefore, no suggestion of extra 
cellular fluid excess 
the under 

moderate hypothermia. These patterns are 


(edema) in either of 


tissues these circumstances of 


depicted graphically and are compared with 
the normal in Figure 1. 


Furthermore, the 
percentage of water in the cells of fibers of 
both heart and thigh muscles is remark 
ably constant and agrees within limits with 
the tissues from the normothermic animals. 
These results similar to those of 
D’Amato,’?’ who did his work at 20 C, in- 
stead of 25 C. 


Distribution of cations especially within 


are 


the cells is a matter of importance. Table 
3 gives the mean data on the eight dogs for 
the distribution of potassium and magne- 
sium. The distribution of potassium in the 
extracellular fluids, associated with the con- 
nective tissue, and that in the cells, repre- 
sented per kilogram of cell solid and cell 
water, are virtually the same, as found in 
The 


amounts of magnesium and calcium asso- 


normal or normothermic hearts. 


Moulder et al 


as yet; so these corrections cannot be made, 
as was done for potassium. Comparison 
with normals,' however, again indicates no 
significant change from the normal means. 
Table 4 gives the estimated data for caleium 
distribution in the tissues. The A-calcium, 
which represents the amount of calcium left 
for the extracellular fluid 


calcium, cannot be placed as to site as yet, 


after correction 


BF, 
Og 
EB 


HYPOTHERMIA 


Fig. 1—Mass phases of heart and thigh. in 
hypothermia; comparison with values in normo 
thermia.' 
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HEX 
© 
(C) \ 
n. im. m. 
548 167 767 
629 12 775 
Normothermia 
1000 33 253 543 171 700) 
13 13 7 
1000 45 167 617 171 
Gu. HEART THIGH 
1000 
800 
600 
400 
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TABLE 3.—Distribution of Potassium and Magnesium Between Serum and Heart and 
Thigh Muscles Following Induced Hypothermia * 


= 


Tissue 


mEq. mEq. 
Ileart 
Mean 82.4 
8. D. t¢ 3.2 
Thigh 
Mean 
8. D. 


98.0 
0.29 4.7 


{Mele 
mEq. 


(Mg)u 
mEq. 


Heart 
Mean 
8. D. 

Thigh 
Mean 
8. D. 


1.76 16.8 
0.31 0.4 


1.77 15.6 
0.36 1.1 


* Units are expressed per kilogram of blood-free, fat-free tissue. 
8. D.=standard deviation. 


Tarte 4.—Distribution of Calctwm Between Serum 
and -Hleart and Thigh Muscles Following 
Induced Hypothermia * 


[Cale 
mEq. 


In (F)o 
mEq. 


A-Ca 
mEq. 


(Ca)u 
mEq. 


‘Tissue 


Ileart 
Mean 
8.D.% 

Thigh 
Mean 


8. D. 


1.12 
0.22 


1.23 
0.20 


* Units are expressed per kilogram of fat-free, blood-free tissue, 


A-Caedifference between determined calcium (Ca)y and 
extimated calcium in (CF). 
tS. D.=standard deviation. 


TABLE 5. 


In (F)v d-c1 + Assoc. with 


In (C) [K]o 


(F)e 


mEq. mEq. mEq. 


but its importance in the proper function 
of the cardiac conduction system and for 
myocardial fiber contraction makes it an 
important entity. It is worthy of note that 
the A-calcium is not different in amount 
from that found in the normothermic tissues 
(lig. 4). Studies on myocardium following 
extracorporeal perfusion and elective ar- 
which increases in 
A-calcium were found in the failing hearts, 
further emphasize the importance of the 


rest,* in surprising 


normality of this factor following hypother- 
mia, 


Analytical Data in Literature on Changes in Electrolytes in 


Serum—I1ypothermia—Calculated in Per Cent of Control Values 


Reference 


Species 
Swanetal. * Dog 
Me Millan et al. '¢ Dog 

Controlled respiration 
Spontaneous respiration 
Bigelow et al Dog 
Fleming et al. '* Dog 
Deterling et al. 

Da Costa et al. 
Platner and Hosko 


Dog 
Dog 
Dog 
Cat 
Rat 


Elliott and Crismon '* Rat 


Cl Na 
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(F) 

= 1.30 80.5 112.5 147.0 
0.24 3.3 3.4 6.0 

: 1.50 96.2 119.1 153.0 

: 0.10 4.3 3.1 6.1 

In (F)o In (C) {Mg} (Mg). 

mEq. mEq. mEq. mEq j 

pO 0.44 16.3 22.9 29.9 

0.08 0.3 0.9 1.6 

0.26 184 22.6 29.2 

0.08 1.2 1.0 1. 

~ 

4 2.82 1.83 0.71 | 

0.20 0.30 O11 

2.82 1.65 0.42 

0.20 0.26 0.10 

K Ca Mg 

cs 105 100 80-90 

97 86 101 100 

. 124 107 110 100 

114 100 

100 98 115 114 

ie, 100 98 97 

100 89 

142 

137 

147 

153 113 

10) 
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The amount of sodium in the extracellu- 
lar compartment was estimated by the addi- 
tion of the the 
connective tissue solids and the amount in 


amount associated with 
the ultrafiltrate volume not associated with 
After the 
these two amounts was subtracted from the 
total there remained 
only a few milliequivalents. Thus, the dis- 
tribution of sodium fitted its standard ex- 
tracellular site. 


the connective tissue. sum of 


determined amount, 


Comment 
There are a number of studies on water 
and electrolytes in serum in animals fol 
lowing induced hypothermia, but only those 
within the temperature range studied here 


H20 CL NA 


will be considered. The most commonly 
described changes have been “decreases in 
potassium concentration” and “increases in 
number of 


studies have been tabulated in Table 5 (with 


calcium and magnesium.” A 


the change from control value calculated 
percentage-wise). There are some signifi- 
cant depressions in potassium levels, al 
though this is not a uniform finding, and 
some have shown elevations in concentra- 
tion. Calcium increases are slight but more 
uniform. Few data are found on magne 
sium, although there are suggestions of a 
rise in serum concentration. 

In this study a correlation has been made 
of the concentrations of constituents in 


blood, heart, and skeletal muscle simultane 


Fig. 2—Effect of hypo 
thermia on 
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changes resulting from moderate total-body 
ously in order to determine any biochemical 
hypothermia. Although the mean values of 
the basic data for the serum and red cells 
show little change, a comparison of the 
concentration of constituents before and 
after hypothermia in individual animals re- 
veals provocative and interesting trends. 
Assuming the control values in each animal 
to be 100%, the hypothermic concentration 
values can be calculated into percentage 
changes of the normal. Figure 2 shows 
these percentage deviations for the serum 
and red-cell constituents calculated on a 
kilogram basis. Stable values for water, 
sodium, calcium, and total nitrogen are seen. 
The increased chloride in the red cell is 
probably related to a slight pH shift and 
is considered unimportant. However, a 
striking depression of both serum and _ red- 
cell concentration of potassium is noted; 
consequently, the general finding of a low- 
ered serum potassium in hypothermia does 
not permit the common speculation for a 
shift of potassium into the red cells.* Since 
there is a tremendous difference in_ the 
erythrocyte concentration of potassium in 
dog as compared with that in man (8 mitq. 
vs. 95 mtg. per liter of red blood cells), 
the low potassium found in serum and red 
cells must be translated carefully to human 
studies. There is an indication of a mild 


elevation of serum magnesium concentra- 
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tion, as was seen in the data of Platner and 
Hosko,!” who suggested that the rate of 
increase in magnesium appeared to depend 
on the rate of fall in body temperature. The 
tendency toward a rising hematocrit is as 
has been found in many studies of hypo- 

It has been suggested that the adjustment 
of the potassium loss in the serum may be 
by the entrance of the potassium into skel- 
etal muscle’ or into the myocardium," 
which could be a cause of myocardial irri- 
tability. In this work potassium has not 
been found in either the myocardium 
or the skeletal muscle. Comparisons of the 
individual variations in the concentration 
of potassium in the cells and cell water of 
heart and thigh muscles are seen graphically 
in Figure 3. It is to be noted that the bar 
indicators have been truncated to demon- 
strate what little variability has been found 
in these concentrations of major intracellu- 
lar cations. Average values of the group, 
along with the average values of normother- 
mic dogs,’ are included for comparison. It 
is clear that these two sites are not the 
depots for adjustment. Similarly shown are 
the magnesium concentrations for both tis- 
sues, as well as for both tissue cells and cell 
water, and here no frank loss can be seen. 

Thus, these studies show a_ remarkably 
stable biochemical structure under these con- 
trolled circumstances of hypothermia. Car- 


POTASSIUM 
PER KC 
CELLS 


Fig. 3.—Distribution of 
potassium and magnesium 
in heart and thigh in 
hypothermia. 
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4.—Distribution of 
calcium heart and 
thigh in hypothermia. 


diac conduction depends to a considerable 
degree upon the proper distribution of the 
cations Na, K, and Ca, so that this factor 
cannot be immediately concerned with the 
abnormality or sensitivity in the conduction 
system in hypothermia. Similarly, insofar 
as cellular cations influence enzyme stability 
and activity, this factor can be assumed to 
be normal from a site-concentration point 
of view. 


Summary and Conclusion 


ight dogs undergoing moderate hypo- 
thermia have shown no group abnormalities 
in serum and erythrocyte water and electro- 
lyte concentration; however, — individual 
changes have suggested a depression in 
serum potassium concentration and a rise in 
serum magnesium concentration, 

Short-term (30-minute), moderate (25 C) 
total-body hypothermia produced by ice- 
water immersion with autoventilation and 
light ether anesthesia does not alter the bio- 
chemical structure of the myocardium. or 
thigh (skeletal) muscle, such structure be- 
ing defined in terms of phase water and 
electrolyte concentration. 

Therefore the quantitative interpretation 
of the analytical data developed here for the 
tissues, skeletal muscle, and heart in hypo- 
thermia indicates that a controlled moderate 
hypothermia of 25 C can be used during 
cardiac and cerebrovascular surgery without 
water and electrolyte changes occurring in 
the fibers of these tissues. 


Moulder et al. 


HEART 


ACa 
W-Ca in( 
+ @-totat Ca 


THIGH 


AVERAGE 2 
HYPO- NORMO- 
THERM. THERM '!) 


AVERAGE 
HYPO- NORMO- 
THERM. THERM!) 


Dept. of Surgery, The University of Chicago 
950 E. 59th St. (37). 


REFERENCES 
1. Moulder, P. V. 


M.: Histochemical Characterization of 
Skeletal Muscle During Growth, A. M.A 
Surg. 75 :165-173, 1957. 

2. Moulder, P. V.; Thompson, R. G.; 
C. A.; Siegel, B. L., and Adams, W. FE 
Surgery with Hypothermia and Acetylcholine At 
rest, J. Thoracic Surg. 32 :360-371, 1956 
Miles, J. S 
Procedures for Preparation of Tissues for Chem 
Biol. & Med. 93 


, and Roma, 
Heart and 
Arch 


Eichelberger, L 


Smith, 


Cardiac 


3. Eichelberger, and Improved 


ical Analyses, Proc. Soc. Exper 
584-586, 1956 

4. EKichelberger, L.; 
M.: Effects of 
Characterization of 
Growth, Am. J. 

5. Hastings, A. 
change of Salt and Water Between Muscle and 
Total Body Water 
Injection of 
Chem. 117 :73-93, 1937 

6. Eichelberger, L.; Roma, M., and Moulder, 
P. V.: Effects of Immobilization Atrophy on the 
Histochemical Characterization of Skeletal Muscle 
J. Appl. Physiol. 12 :42-50, 1958 

7. D’Amato, H. E.: 
Distribution of Water in the 
Dog, Am. J 


Akeson, W. K., and Roma 
Denervation on the Histochemical 
Skeletal Muscle 

185 :287-298, 1956 


B., and 


During 
Physiol 


Kichelberger, | kx 


Blood: Effect of an Increase in 
Intravenous 


Biol 


Produced by 
Salt Solutions, | 


Thioeyanate Space 
Musculature of the 
Hypothermic Physiol. 178 :143-147 
1954. 

8. Moulder, 
Daicoff, G. R., and 
Studies of the 
Arrest, in’ Extracorporeal 
I. G. Allen, Springfield, 1 
Publisher, 1958, pp. 402-419 

9 Swan, H.; Zeavin, 


Montgomery, V.: Cessation of Circulation im Gen 


V.; Kichelberger, L.; Roma, M.; 
Siderius, N 
\fter 
Circulation, edited by 
Charles ¢ 


Biochemical 
Myocardium Perfusion and 


‘| homas 


Holmes, J. H., and 


43 


Ags 
| 
| 
= 
= 
3 
4 
od 


eral Hypothermia: Physiologic Changes and Their 
Control, Ann. Surg. 138 :360-376, 1953. 

10. Platner, W. S., and Hosko, M. J., Jr.: Mo- 
tility of Serum Magnesium in Hypothermia, Am 
J. Physiol. 174 :273-276, 1953. 

11. Hegnauer, A. H.; Shriber, W. J, and 
Haterius, H. O.: Cardiovascular Response of the 
Dog to Immersion Hypothermia, Am. J. Physiol. 
161 :455-465, 1950. 

12. Penrod, K. E.: Cardiac Oxygenation During 
Severe Hypothermia, Am. J. Physiol. 164:79-85, 
1951. 

13. MacKay, J. L.: Effects of a Narcotic Level 
of Carbon Dioxide on the Plasma Potassium and 
Respiration of Cats, Am. J. Physiol. 151 :469-478, 
1947, 

14. McMillan, I. K. R.; Melrose, D. 
Churchill-Davidson, H. C., and Lynn, R. 
Hypothermia: Some Observations on Blood Gas 
and Electrolyte Changes During Surface Cooling, 
Ann. Roy. Coll 16 :186-194, 


1955 


Surgeons England 


A. M. A. ARCHIVES OF SURGERY 
15. Bigelow, W. G.; Lindsay, W. K., and Green- 
wood, W. F.: Hypothermia: Its Possible Role in 
Cardiac Surgery; An of Factors 
Governing Survival in Dogs at Low Body Tem- 
peratures, Ann. Surg. 132 :849-866, 1950. 

16. Fleming, R.: Acid-Base Balance of the Blood 
in Dogs at Reduced Body Temperature, A. M. A. 
Arch. Surg. 68:145-152, 1954. 

17. Deterling, R. A.; Nelson, E.; Bhonslay, S., 
and Howland, W.: Study of Basic Physiologic 
Changes Associated with Hypothermia, A. M. A. 
Arch. Surg. 70:87-94, 1955. 

18. Da Costa, I. A.; Ratcliffe, J. W., and Ger- 
bode, F.: Studies on the Physiological Effects of 
Hypothermia in Chronic Experimental Cyanosis, 
Ann. Surg. 140:821-826, 1954. 

19. Elliott, H. W.; and Crismon, J. M.: In- 


Investigation 


creased Sensitivity of Hypothermic Rats to In- 


jected Potassium and the Influence of Calcium, 


Digitalis and Glucose on Survival, Am. J. 
151 :366-372, 1947. 


Physiol 


e 


Retroperitoneal Lymphangioma 


ROBERT F. RAUCH, M.D., Columbus, Ohio 


Lymphangioma has been called the rarest 
of tumors found in the retroperitoneal re- 
gion. Only isolated case reports of cavern- 
ous or cystic retroperitoneal lymphangiomas 
have been reporting 
two cases of retroperitoneal cystic lymphan- 
gioma because of the rarity of the lesion. A 
review of the literature of all previously 
recorded cases of retroperitoneal lymphangi- 
oma has been added to acquaint the general 
surgeon, urologist, and gynecologist with the 
clinical findings of this condition, 


Report of Cases 


Caste 1—A_ 17-year-old sheet-metal worker 
entered Mount Carmel Hospital on July 10, 1955, 
complaining of nausea, vomiting, and generalized 
The colicky 


pain increased with activity and defecation. The 


abdominal pain of 14 hours’ duration 


past history was negative 

Physical examination disclosed a well-developed, 
well-nourished youth who appeared acutely ill. The 
P. 114/80, 


examination 


temperature was 100.2 F, pulse 92, B 


and respirations 24. Physical was 


essentially normal except for muscle spasm through 
out the abdomen. Tenderness was also present over 
the entire abdomen but most marked slightly to the 
left and inferior to the umbilicus. Generalized re- 


bound tenderness was present. Peristalsis was 


absent. 
white blood cell 
19,150, with 66% segmented forms, 27% 
stab forms, and 7% 
11.8 


Urinalysis and serum amylase were normal 


Laboratory studies disclosed a 


count of 


lymphocytes. The hemoglobin 


gm. 


was and the hematocrit 39 vol. %. 
An acute surgical abdomen was considered pres 
The 


peritoneal cavity was entered through a right rectus 


ent, and the patient was taken to surgery 


incision \ considerable amount of free amber 


fluid was present. On exploration, a huge cystic 
retroperitoneal mass was noted to the left of the 
midline, extending from just superior to the bi- 
fureation of the aorta to the upper pole of the left 


kidney. Medially it extended almost to the midline, 
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and laterally it ended medial to the left kidney 
The transverse colon coursed anterior to the mass 
The body and tail of the pancreas were displaced 
The 


most 


anteriorly and superiorly fourth portion of 


the duodenum the proximal loop of 


jejunum were displaced anteriorly. The multiocular 
cyst was opened and clear, serosanguineous fluid 
removed. A portion of the wall was excised for 
study, and the largest cavity was marsupialized 
The fluid removed had an amylase value of 49 
units, a minimal nitrogen 


Somogyi nonprotem 


content, and a total protein of 4.72 gm. %. Only 


red blood cells were seen on smear. Microscopic 
examination demonstrated proliferating fibrous tis 
some smooth-muscle bundles. 


sue in fat with 


epithelial lining was seen. A diagnosis could not be 
made from the biopsy specimen 

Drainage from the cavity was minimal following 
surgery. Intravenous pyelography disclosed normal 
function of both kidneys, with normal position of 


The 


negative 


the kidneys and ureters upper and lower 


gastrointestinal series were Llowever, 
at the time of these examinations the largest cavity 
had already been marsupialized 

On July 19, 1955, the patient was again explored 
and the large, marsupialized cyst, plus multiple 
smaller ones, excised. The cysts extended posterior 
to the body and tail of the pancreas, both anterior 
and posterior to the duodenojeyunal junction, and 
to the left of the fourth portion of the duodenum, 
and projected from the left leaf of the root of the 


Medially, it 


extended to the abdominal aorta, and the inferior 


mesentery of the small intestine 
mesenteric vein coursed anterior to the mass, 

The postoperative course was uneventful, witl 
no evidence of chylous accumulation in the peri 
toneal CAVILS 

Grossly, the partially collapsed specimen con 
sisted of an irregular tumor, 62.5 em., whicl 
contained multiloculated cystic areas of gelatinoid, 
light-brown fluid surrounded by strands of whitish 
tissue. On microscopic examination the varying 
sized spaces were lined with endothelial cells. The 
walls contained large amounts of fibroblastic stroma 
with scattered bundles of smooth muscle. Lymphoid 
infiltration was present with lymph follicles. The 
diagnosis was cystic lymphangioma, 

Subsequent to surgery the patient has remained 
well. In August, 1958, 
and the 


were reported normal 


intravenous pyelography 


upper and lower gastrointestinal series 


= 
VS 
; 
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Case 2.—A 10-year-old boy entered Children’s 
Hospital on Feb. 3, 1950, with the chief complaint 
of right upper abdominal distress of two weeks’ 
duration. The pain was described as dull and 
aching in character. During this two weeks it had 
become increasingly severe, and for two days prior 
to admission the patient had remained in bed. A 
mass in the right upper quadrant was noted the day 
before admission. A history of trauma to the area 
could not be elicited. Nausea, vomiting, or change 
habits had not The 
history was negative except for an appendectomy 
in July, 1949, 

Physical examination disclosed a well-developed, 
well-nourished white boy in mild distress. The 
temperature was 98.6 I, pulse 100, B. P. 106/76, 
and respirations 20 


in’ bowel been noted. past 


General examination was nor- 
mal except for a fixed mass in the right upper 
quadrant. Laboratory studies disclosed a hemo- 
globin of 15.0 gm. %, a white blood cell count of 
10,250, with 74% 


and 1% eosinophils. 


neutrophils, 25% lymphocytes, 


The serum amylase, carbon- 
dioxide-combining power, total base, and total pro- 
tein within normal limits. 


were Urinalysis was 


negative. A flat plate of the abdomen was normal 


except for inferior displacement of the hepatic 


flexure of the colon. Barium enema studies showed 
a pressure defect the size of an orange depressing 
the the 
flexure. Upper gastrointestinal studies demonstrated 


proximal transverse colon and hepatic 
definite anterior displacement of the distal part of 
the stomach and the first and second portions of 
the duodenum, with marked widening of the duo- 
denal loop. Intravenous pyelography was normal. 
On Feb. 5, taken to 
Through an upper right rectus incision the peri- 
the the 


pancreas and the second and third portions of the 


the patient was surgery. 


toneal cavity was entered, and head of 
duodenum were found displaced anteriorly by a 
the the 
The hepatic flexure was reflected in- 


large mass lying posterior to head of 
pancreas, 
feriorly and the lesser sac opened. The pancreas 
appeared normal. The second portion of the duo- 
denum was firmly adherent to the mass. The thin- 
walled cyst was opened and found to extend 
posterior to the head of the pancreas about 3 in. 
Che multilocular cyst was explored widely by blunt 
dissection and a milky fluid removed. Biopsies of 
the wall were taken and Penrose drains placed in 
the cavity. 

Minimal drainage occurred postoperatively. 

Microscopically, the wall was seen to be com- 
posed of delicate connective tissue with numerous 
partially confluent and dilated lymphatic channels. 
A single layer of flattened endothelium lined the 


spaces. Lymphoid infiltrations, with small lymphoid 


follicles, were scattered through the connective 
tissue. The diagnosis was cystic lymphangioma. 
46 
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In the early postoperative period the patient re- 
ceived at monthly intervals three exposures over 
the epigastric and right hypochondrium, with a 
15-cm.-diameter field, 150 r in air, 250 kv.: a 50 
em. FSD, and a Thoraeus IIT filter. 

In August, 1958, he was well and free of any 
evidence of recurrence. 


Comment 


Pack,'* in a review of the literature in 
1954, found over 870 primary tumors of the 
retroperitoneal region, including 120 of his 
own. In Pack’s series only 5 were cystic 
in character. Harrow,’ in another extensive 
review, in 1957, estimated that over 600 
cases of mesenteric cysts had been reported 
but found only 70 instances of retroperi- 
toneal cysts recorded, of which 14 were 
lymphatic tumors. Undoubtedly many other 
true lymphangiomas of the retroperitoneal 
area have been seen but not reported, or 
are mentioned in the literature with inade- 
quate case reports or without microscopic 
findings necessary for proper classification. 
The accompanying Table summarizes the 
case reports from the literature of cavern- 
ous and cystic lymphangiomas of the retro- 
peritoneal region. 

In order to understand the symptomatol- 
ogy and management of lymphangiomas in 
this location a review of the etiology is 
helpful. While a few investigators have 
expressed the opinion that retroperitoneal 
lymphangiomas rise from obstruction of 
existing lymphatic channels by inflammatory 
or fibrotic processes, the overwhelming con- 
clusions of most are that lymphangiomas 
evolve from congenitally misplaced lymphatic 
tissues. Almost uniformly in the cases re- 
ported there has been an absence of inflam- 
matory reaction in the adjacent tissues, 
which has both aided in eliminating the 
former explanation of etiology and allowed 
the surgeon easily to dissect the lesion from 
the surrounding structures. 

Sabin 


lymphatic system into two stages. 


divided the development of the 
The 
primary stage consists of the development 
of a series of isolated lymph sacs, which 
are clearly derived from veins and which 
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later are united by the thoracic duct. The 
secondary stage the peripheral 
growth of lymph vessels, which sprout from 
the endothelial lining of the sacs and spread 


involves 


over the body. The lymph sacs, by a process 
of bridging or cutting of the lumen by 
bands of connective tissues, are transformed 
into a plexus of lymphatic capillaries, out of 
which chains of lymph nodes are derived. 
When a particular node development  be- 
comes arrested at the plexus stage, a future 
cystic or cavernous lymphatic structure may 
develop. Hadley * feels that an arrest in the 
development of the primary stage explains 
the origin of the retroperitoneal lymphangi- 
omas, and also hygromas of the neck, axilla, 
and mediastinum. 

Lymphangiomas have been classified his- 
tologically as simple, cavernous, and cystic. 
Only the cavernous and cystic types have 
been observed in the retroperitoneal area. 
The simple lymphangioma consists of an 
ill-defined mass composed of dilated lymph 
vessels with a rich cellular connective tissue 
stroma. It is a compressible growth with a 
moderate number of channels connecting 
with the normal adjacent lymphatic system. 

The cavernous lymphangioma is a spongy, 
compressible tumor with dilated lymph ves- 


sels and lymphoid stroma in actively 
growing state. There is a moderate number 
of channels connecting with the normal ad- 
jacent lymphatic system, 


The cystic lymphangioma is composed of 
one or multiple varying-sized cysts contain- 
ing serous or milky fluid, with practically 
no connections with normal adjacent lym- 
phatics. The thin-walled, semitransparent 
cysts are not compressible and are composed 
of fibrous connective tissue with numerous 
endothelial-lined spaces. Frequently smooth 
muscle fibers are present along with round- 
cell infiltration, with varying amounts of 
follicle formation, single-layered— en- 
dothelial lining is present in part or through- 
out. lrequently portions of the lining of 
the cavities are void of endothelium. 

Handfield-Jones ® has defined a true ret- 
roperitoneal cyst as a cyst lying in the 
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retroperitoneal areolar tissues with no con- 
nections with any adult anatomical structure 
other than fatty tissue. Twenty cases of 
lymphatic origin acceptable by this criterion 
have been found in the literature, with my 
cases bringing the total to twenty-two. 

Age and Sex.—The ages ranged from 4 
to 68 years, the highest incidence appearing 
in the sixth decade. If one accepts the theory 
of arrest in development of lymphatic tissue 
as the cause, the high frequency of discovery 
at this advanced age must be explained on 
the basis either of a very slow growth in a 
relatively silent region of the body or of a 
prolonged dormant stage prior to the period 
of growth. The sexes are affected equally. 

Sym ptomatology.—-A slowly enlarging ab- 
dominal mass without pain, or with only a 
“dragging-like” sensation, is the usual com- 
plaint. Several cases were without symp- 
toms, and a mass was discovered incidentally 
at the time of examination for an unrelated 
disease. In contradistinction to lymphatic 
cysts of the mesentery and omentum, which 
are frequently accompanied by acute ab- 
dominal symptoms, such as intestinal ob- 
struction, torsion of the mass, or hemorrhage 
within the cyst, the lymphangiomas of the 
retroperitoneal region rarely present findings 
suggestive of an acute abdomen. The ab- 
dominal, flank, or back pain, when present, 
is customarily mild in character. One of my 
cases, however, is an exception, with the 
onset acute and the symptoms those of an 
acute surgical condition, 

Laboratory Studies.—A\though the exact 
etiology of the lesion rests with gross and 
microscopic findings, much can be deter- 
mined prior to surgery by roentgenological 
evaluation. Flat plates of the abdomen may 
demonstrate the presence of a space-occupy- 
ing lesion of the abdominal cavity, with dis- 
placement of the colon, small intestine, or 
stomach. Intravenous pyelography usually 
is helpful through displacement of the kid- 
ney or ureter. Marked obstruction of the 
ureter, however, is rarely seen, Barium 
enema examination frequently demonstrates 
a medial or lateral displacement of the as- 
cending or descending colon without ob- 
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struction. Barium studies of the duodenum 
oceasionally are helpful diagnosis of 
lymphangiomas arising in the upper abdo- 
men, Aortography was not performed in 
any of the recorded cases. 

Anatomical — Location._-Lymphangiomas 
customarily arise to the left or the right of 
the midline, though at first a huge cyst may 
appear to come from the entire retroperi- 
toneal space. The right lumbar region was 
the most frequent site. The cyst, when 
large, extended often from the region of the 
inferior pole of the kidney to the brim of 
the pelvis. The ascending or descending 
colon courses anterior to the lesion and is 
displaced either medially or laterally. The 
larger cysts often extend slightly beyond the 
midline. With the 


retroperitoneal duo- 


lymphangiomas — of 
the 


encroached 


superior region 


denum and panereas may be 


upon and displaced. 
the 
treatment of choice and can usually be car 
with With 


multilocular lesions, complete removal often 


Treatment._Complete excision — is 


ried out relative ease, huge 
appears impossible, but with the presence 


of loose areolar tissue surrounding the 
masses, plus the easily controlled blood sup 
ply, excision of even the largest of lesions 
is characteristically not too formidable. 
Aspiration of the larger cysts greatly lessens 
the difficulty with exposure. If complete 
removal is impossible, excision of all but a 
portion of a wall has resulted in apparent 
cure. Persistent lymphatic drainage into the 
peritoneal cavity has not occurred, since 
lymphangiomas seen in this location have 
very little or no connection with the major 
lymphatic system of the retroperitoneal area. 

Marsupialization was carried out in four 
cases, of which two later had excision of the 
cyst. The remaining two patients were alive 
and well, without draining sinuses, two and 
six years, respectively, postoperatively. 

In both instances of lymphangioma in- 
volving the region of the duodenum and the 
head of the pancreas aspiration, Penrose 
drainage of the cysts, and x-ray therapy 
have resulted in complete disappearance of 
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evidences of the lesion four and seven years, 
respectively, postoperatively. 
Survival—-Two of the twenty-two pa 
tients died after surgery. One succumbed 
to complications of a ruptured appendix, 
which was the primary reason for surgical 
intervention. The other died 50 days fol 
lowing surgery for an apparently unrelated 
lung abscess. Of the remaining 20 patients 
surviving surgery, 7 lacked a follow-up his 
tory beyond the immediate postoperative 
period. Thirteen patients 


were reported 


alive and well three months to nine vears 


following surgery. 


Summary 


Two cases of lymphangioma of the retro 
peritoneal region and a review of previously 
reported cases in the literature are presented. 
Retroperitoneal lymphangiomas are con 
sidered to arise from an arrest in the devel 
opment of the lymphatic channels. In. this 
location lymphangiomas are usually large 
when 


discovered but relatively asympto 


matic. [excision of the lesions is the man 
agement of choice and can usually be carried 
out with relative ease. 


188 Ie. State St. (15) 
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Palliative Chemotherapy of Solid Tumors 


Nitromin 


with 


RUDOLPH G. MRAZEK, M.D., and STEVEN G. ECONOMOU, M.D., Chicago 


Nitromin (methyl-bis| B-chloroethy] | a- 
mine-N-oxide hydrochloride) is an alkylat- 
ing agent which was developed during the 
search for compounds which would have the 
therapeutic effect of nitrogen mustard with 
lessened toxicity. It was first synthesized 
by Stahmann and Bergmann! in 1946, by 
the oxidation of nitrogen mustard and was 
first applied to animal and clinical investiga- 
Yoshida and Ishidate and co- 
workers.” These workers found that 40% 
of rats with 4-day-old Yoshida ascites sar- 
coma implantations 


tions by 


could be completely 
freed of tumor by intraperitoneal injections 
totaling 10 to 20 mg. per kilogram of body 
weight of Nitromin given every other day 
for four to five weeks. If the 
was started immediately after the tumor im 


treatment 


plantation, a higher percentage was cured; 
if it was started seven days after inocula- 
tion, small survived. 


only a percentage 


These findings have been confirmed by 
Druckrey,* in Germany, who found the drug 
most effective, and with its highest chemo 
therapeutic index when divided into four 
daily doses totaling 20 mg. per kilogram. 
He was able to “cure” all animals of 
Yoshida ascites sarcoma if the first dose was 
given on the day following the implanta- 
tion. However, these results could be ob 
tained only if the mass of tumor was less 


than 5 gm. If the tumor had grown to 10 
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grant CY-3157 from the National Cancer Institute 
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gm. or more in size, its further growth 


could be slowed, but it could not 
4 


be de 
stroyed. Lo,* in the same laboratory, found 
Nitromin (known as Mitomen in Germany ) 
effective combined with 
treatment of Yoshida sarcoma. 


when surgery in 
If the local 
tumor was grossly completely removed, 60 
of the animals died later of metastases; if 
Nitromin in a dose of 10 mg. per kilogram 
per day for four days was given immedi 
died of 
tumor. If the local tumor was incompletely 
removed, 74% of the animals died of me 


ately after surgery, no animal 


tastases; 1f Nitromin was given after sur 
gery, no animals died of tumor, even though 
observed until from natural 


death causes, 


in 12 to 16 months. 

Yoshida found Nitromin to be much less 
toxic than nitrogen mustard, the lethal dose 
being 40 to 50 times as great as that of 
nitrogen mustard. Druckrey found the 
average therapeutic dose to be one-fourth 
of the L. D.so if given as a single injection 
Nitromin the 


skin or mucous membranes, and pure crys 


has no vesicant action on 
tals implanted subcutaneously cause no local 
reaction. It is felt by both groups of in 
vestigators that Nitromin has the advantage 
of being in an inert “transport” form as 
nitrogen mustard-N-oxide, which is trans 
formed into an active or “working” form 
When it is 


suspension of Yoshida sarcoma cells at 5 C, 


in the body. incubated in a 
practically no cytotoxic effect is observed 
At 27 C a three-thousand-fold increase in 
activity is found; this is felt to indicate that 
Nitromin has no activity in the cell until 
it has been transformed into an active form 
It is hypothesized that Nitromin is reduced 
to nitrogen mustard in the cells and acts as 
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this alkylating agent. Part may be excreted 
as an oximonium compound of low toxicity. 
The 


still are unknown. 


exact mechanisms of transformation 

The cytotoxic effect of Nitromin is an in- 
terference with mitotic processes. Chromo- 
fragmented and scattered or 


somes are 


adhering. As a result, giant tumor cells 
with giant nuclei or nuclear fragments ap- 
pear. Later, necrosis of these cells through 
karyolysis and cytolysis appears. 

Clinically, Nitromin has been tested in- 
tensively in Japan and elsewhere.*°* It has 
been reported as effective in a wide spectrum 
of tumors, although the best results have 
been seen in the lymphomas. Poorer results 
have been seen in tumors which have 
reached a large size or have a_ scirrhous 
stroma. Spann® treated 64 patients with 
advanced carcinoma of the stomach, lung, 
breast, uterus, and ovaries, and sarcomas. 
He used a total dose of 500 to 700 mg. 
given as 50 mg. per day intravenously for 
10 to 14 days. 


give better results. 


Increasing the dose did not 
In some of his cases a 
second, or even a third, course was given. 
He reported that most of his patients were 
improved as measured by diminution of tu- 
mor growth, ability to return to work, or 
relief of pain. However, most of the pa- 
tients had died after three to nine months. 
Only six lived over 12 months, He shares 
the opinion of Ishidate that encouraging 
results are more to be expected in earlier 
cases, with a small volume of tumor cells. 


Clinical Study 


A group of 48 patients with various ad- 
vanced cancers have been treated with Nitro 
min in the Tumor Clinic of the University 
Although 
most of these patients had previous therapy 


of Illinois Research Hospitals. 


(surgery, irradiation, or other chemother- 


apy), none had had treatment for three 
months prior to inclusion in our study. They 
received Nitromin therapy because of recur- 
rent or residual disease. The group included 


carcinomas of the stomach, colon, rectum, 


pancreas, kidney, lung, neck, breast, and 
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thyroid; sarcomas; malignant teratomas; 


lymphomas, and melanomas. 

The dosage of Nitromin given was ap- 
proximately 1 mg. per kilogram per day, 
which was continued until 10 mg. per kilo- 
gram had been given—e. g., a 60 kg. pa- 
tient would receive 600 mg.—or until toxic 
effects occurred. In most instances, since it 
was received in 50 mg. ampules, Nitromin 
was given at a level of 50 mg. a day. 
It was usually given as a freshly prepared 
solution in 20 cc, of isotonic saline, by direct 
venipuncture, or through a_ polyethylene 
tube into the peritoneal or pleural cavity, 
or directly into tumor masses. It may also 


Most 
patients tolerated 50 mg. daily, but when the 


be given intramuscularly or orally. 


dose was raised to 100 mg. daily, in an 
attempt to shorten the course of adminis- 
tration, almost all patients became severely 
nauseated and vomited and were returned to 
the 50 mg. dose level. The injections were 
given four days a week until the total 
planned until a 
side-effect compelled us to stop. The mini 


dose was reached, or 
mum total dose we have seen produce clini 
cal effects has been 200 mg., and the largest 
total dose we have given has been 800 mg. 
In the patients who received a definitive 
course of the drug, an average of 402 mg. 
was given, 

Nitromin has not exhibited any alarming 
toxicity in our hands, It does not have the 
vesicant action of mechlorethamine hydro 
chloride (nitrogen mustard) and has not 
irritated the skin of either patient or physi- 
cian. In the dilution used by us, 2.5 mg. 
per cubic centimeter, it has had no sclerotic 
effect on veins, and even very small veins 
have been punctured repeatedly without be 
coming thrombosed. This is in sharp con- 
trast to  mechlorethamine hydrochloride, 
which, when injected into a small vein, may 
produce a thrombosis extending 10 to 15 
cm. up the forearm. Venipunctures in these 
advanced cases, some of which have had 
major surgery and repeated venipunctures, 
can become a technical problem, and the 
preservation of the few remaining veins is 
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important. On several occasions — small 
amounts of Nitromin extrava- 


sated. This was followed by a mild erythema 


have been 
of three to four days’ duration, which dis- 
appeared without therapy or residual effect. 

Nausea was not a prominent feature at 
lower dosage levels, but as we approached 
the total dose level, nausea and vomiting 
were quite constant, beginning two to four 
hours after the injection. We attempted to 
control this by the administration of 25 mg. 
of chlorpromazine both before and after the 
This 


but did not stop all vomiting. 


injection. seemed to reduce nausea 
There was 
no instance of diarrhea. Leukopenia or 
thrombocytopenia was not a prominent fea 
ture of Nitromin therapy. Only three pa 
tients had a leukocyte count below 3000 
cells per cubic millimeter; in one it dropped 
to 2800 cells per cubic millimeter after 600 
mg. of Nitromin; in another to 2400 cells 
per cubic millimeter after 300 mg. of Nitro 
min, in the third, a debilitated boy, to 2500 
cells per cubic millimeter after 100 mg. The 
average lowest leukocyte count in the pa 
tients who received 400 mg. or more of 
Nitromin 7520 cells 


In two instances abrupt rises in the 


was per cubic milli 
meter, 
leukocyte count were seen after Nitromin 
injections. We have no explanation of this 
reflect’ tumor necrosis. 


reaction; it might 


Schwenkenbecher ® encountered leukocyte 
depression below 3000 cells per cubic mill 
meter in 27 out of 55 patients in whom he 
combined Nitromin with x-ray therapy. He 
advises against simultaneous therapy but 
favors sequential treatment. As with the 
other alkylating agents, the general condi 
tion of the patient and previous therapy, 
surgery, 
chemotherapy, influence the response to Ni 


such as irradiation, or other 
tromin. The debilitated patient is more lia 
ble to show bone marrow depression and 
to become nauseated. Several vigorous males 
have received 700-mg. courses without re 
action of any sort. 


Analysis of Cases (Table 1) 


our 
treated; two with lymphosarcoma, and two 


patients with lymphoma were 


Mrazek 


Taste 1.—Analysis of Cases 
Living 
But Un 
Type of Tumor Cases Dead improved Improved 
Malignant lymphoma 4 0 2 2 


Adenocarcinoma of stomach 
Adenocarcinoma of colon 

and rectum s 4 1 0 
Adenocarcinoma of 


- 


pancreas 2 2 0 0 
Kidney tumors 4 1 3 0 
Bronchogenic carcinoma 10 5 4 l 
Squamous-cell carcinoma 5 3 2 0 
Malignant melanoma 4 1 3 0 
Breast carcinoma 1 1 
Miscellaneous tumors 5 3 | l 

in a 


with Hodgkin's disease. One patient with 
Hodgkin's disease improved after 250 mg. 
of Nitromin: Fever lessened; the liver and 
spleen diminished in’ size, but the lymph 
nodes did not change. This patient previ 
ously had had a good response to mechlor 
ethamine hydrochloride. One patient with 
Hodgkin's disease and one with lymphosar 
coma had no response to 200 mg. The see 
ond patient with lymphosarcoma, who had 
generalized adenopathy splenomegaly, 
size of 


had 


reduction in 
had 


therapy, with a good response, 


experienced lymph 


nodes. — He previously X-ray 

live patients with advanced, nonresecta 
ble or recurrent adenocareinonka of the 
stomach were treated: one received 400 meg 
intraperitoneally; the other four, an average 
of 300 mg. intravenously. died an 
average of 24 days after therapy began 
These patients were ambulatory when treat 
ment started, but rapid deterioration pre 
vented us from completing a full course of 
Nitromin. The fifth, a patient with large 
liver metastases and a nonreseetable pri 
700 


perienced subjective improvement, 


mary tumor, who received mg., 


He had 
marked decrease of pain, an increase of 
appetite, and an improved sense of well 
being, but had no objective change. 

ight patients with adenocarcinoma of 
the colon and rectum were treated with an 
Nitromin. 


died an average of 104 days after therapy 


average of 387 mg. of Three 
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began. Lour are still alive, an average of 
96 days since the start of therapy but have 
shown no improvement. One of these had 
had no response to an earlier course of 
The eighth 
patient was given Nitromin immediately 


triethylenethiophosphoramide. 


after a curative right hemicolectomy, but 
died on the ninth postoperative day of a 
pulmonary embolus. 

Two patients with advanced adenocar- 
cinoma of the pancreas were treated, with 
no improvement. 

A 10-year-old boy with a nonresectable 
Wilms’ tumor, which had been irradiated, 
received 100 mg., without any change. A 
drop in the leukocyte count to 2500 cells 
per cubic millimeter discouraged further 
therapy, and the boy died later. Three pa 
tients with metastatic hypernephroma re 
ceived an average of 733 mg. of Nitromin, 
with no improvement. Pain was unrelieved, 
and pulmonary metastases increased in size 
during the course of injections. 

Ten patients with bronchogenic carcinoma 
were treated. live are dead. Four are liy- 
ing, two to five months after an average 
total dose of 550 mg. of Nitromin. None 
of these improved. One patient received 
intrapleural Nitromin, This seemed to slow 
the rate of fluid reaccumulation, but the 
patient deteriorated and required hospitali 
zation two months later. 

I-ive patients with far-advanced  squa- 
mous-cell carcinoma of the tongue, pharynx, 
or larynx received an average of 370 mg., 
without any improvement. One patient, with 
inflammatory breast carcinoma, progressed 
under therapy, and her course was discon- 
tinued after 300 mg. had been given. Three 
malignant melanomas enlarged under treat- 
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ment, which was discontinued after an av- 
erage of 466 mg.; a fourth received 400 
mg., with no change in her disease. Pa- 
tients with a malignant teratoma, fibrosar- 
coma, and hemangiosarcoma, repectively, 
failed to improve. This is in contrast to the 
experience of Stoll, who observed tumor 
regression in fibrosarcoma and malignant 
melanoma after 400 to 500 mg. courses. 

One elderly patient with metastatic leio- 
myosarcoma was given 150 mg. of Nitromin 
intrapleurally immediately after a thoracen- 
tesis. This had no measurable effect on the 
reaccumulation of her hydrothorax. <A 
15-year-old youth with widespread adeno- 
carcinoma of the thyroid received a total of 
200 mg. intrapleurally after aspirations. In 
this case the rate of fluid reaccumulation 
was markedly diminished, but fluid was still 
present at autopsy. 


Comment (Table 2) 


Out of 48 patients with solid tumors, 5 
responded to Nitromin. Two patients with 
lymphoma showed reduction in fever and 
hepatosplenomegaly; pleural-fluid formation 
was reduced in patients with bronchogenic 
carcinoma and metastatic thyroid adenocar- 
cinoma. A patient with adenocarcinoma of 
the stomach with liver metastases experi- 
enced increased well-being, an increase in 
appetite, and relief of pain. These patients 
experienced relief with relatively small total 
doses of Nitromin, 200 to 500 mg., whereas 
as much as 800 mg. has been given to 
others with no effect. We must again em- 
phasize that all these patients had far- 
advanced carcinoma. These almost uniformly 
discouraging results contrast completely with 


Tas_e 2.—Patients Showing a Beneficial Response to Nitromin 


Age Color Sex Diagnosis 


30 4 F Hodgkin's disease 


Lymphosarcoma 
Adenocarcinoma of lung 


Adenocarcinoma of thyroid 
Adenocarcinoma of stomach 


with liver metastases 


Dosage 
250 mg. i. v. Fever diminished; liver and spleen 
smaller 
Lymph nodes smaller 
Reduction in pleural fluid 
Reduction in pleural fluid 
Subjective improvement 


250 mg. i. v. 
300 mg. intrapleurally 
200 mg. intrapleurally 
500 mg. i. v. 
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PALLIATIVE CHEMOTHERAPY WITH NITROMIN 


that 
rats. of 


demonstration 
completely free 
Yoshida ascites sarcoma implants if given 
when the tumors still are small. We feel, 
as do Ishidate and Druckrey, that this 
chemical might be effective in patients with 
very early tumors, or when combined with 
surgery to destroy microscopic residual tu- 
mor, or when given postoperatively intra- 


the well-documented 


Nitromin can 


venously to destroy free cells in the blood. 
Nitromin has the advantages of low toxicity, 
ease of injection, and relative freedom from 
side-effects. 
Summary 

Forty-eight patients with advanced tu- 
mors have been treated with intravenous, 
intrapleural Nitromin 
(methyl-bis| 8-chloroethyl ]amine-N-oxide). 
An average dose of 402 mg. was given, usu- 
ally as 50 mg. per day. Such side-effects 
as nausea and vomiting were frequently 


intraperitoneal, or 


seen, but severe leukocyte depression was 
encountered only in three patients. Nitromin 
caused no local irritation or venous throm- 


bosis. Of the series, 5 patients were bene- 


Mrazek--E-conomou 


fited by the showed no 


improvement, and 24 of the latter are dead. 


therapy; 43 


Tumor Clinic, University of [linois College of 
Medicine, 840 S. Wood St. (12). 
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Serial Cholecystography 


A Means of Preoperative Diagnosis of Biliary Dyskines‘a 


J. DUDFIELD ROSE, F.R.C.S., Newcastle upon Tyne, England 


Biliary dyskinesia may be defined as a 
disorder of the motility of the biliary tract. 
That biliary dyskinesia is a frequent o¢ 
currence is shown by the fact that out of 
200 consecutive operations for biliary tract 
disorders performed during the years from 
October, 1954, to December, 1956, a dys 
126 
figures show that the condition is of con 


kinesia was found in cases. ‘These 
siderable clinical importance, and every ef 
fort should therefore be made to establish 
its presence, 

As long ago as 1868 Heidenhain, in Bres 
lau, measured the pressure of bile within 
the biliary tract, and in 1888 Oddi attributed 
the maintenance of the pressure to the tone 
of the common duct sphincter, which now 
It was not until 1917 that 


Meltzer, followed by Berg in 1922, sug- 


bears his name. 


gested that functional disturbances of the 
biliary tract might cause a biliary stasis. In 
the following year, 1923, Westphal described 
a hypokinetic and a hyperkinetic type of 
biliary dyskinesia, 

With the development of the technique of 
peroperative manometric and radiological 
control of biliary tract surgery by Mallet 
Guy, from 1942 it became possible to make 
a rapid and exact diagnosis of biliary tract 
dysfunction, but this technique can be used 
only at operation, or after operation, when 
the biliary tract has been intubated ( Mallet 
Guy and Rose, 1956). In this technique the 
investigation is divided into two parts: the 
manometric and the radiological, one follow- 
The 


within the biliary tract is recorded on a 


ing the other immediately. pressure 


manometer that resembles the usual record- 
ing barograph, the pressure capsule of which 
Submitted for publication April 1, 1958 
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is connected by tubing to a cannula inserted 
either into the gallbladder or into the com- 
mon duct. The pressure is measured by 
injecting into this system small amounts of 
saline (5 ce. at a time) and noting the pres- 
sure which the sphincters will hold. After 
the manometry a series of radiographs are 
taken after the injection of 25% iodopyracet 
(Diodone) or similar radiopaque solution. 
rom a study of the manometric readings 
and of the radiographs, an accurate diag: 
nosis of both functional and morphological 
abnormalities Valuable as 
this type of investigation has been shown 


may be made. 
to be, it can be of no help in the preopera 
tive clinical diagnosis of these puzzling 
Cases. 

To obtain the best results from any sur 
gical procedure, a rigid selection of cases is 
essential. The selection of patients for op 
eration is first made after the study of the 
clinical history physical examination 
and secondly by means of the appropriate 
technical and laboratory investigations. It 
is unpossible to diagnose biliary dyskinesia 
on the clinical history and physical examina 
tion alone. The usual technical investiga 
tion to clarify a diagnosis of biliary tract 
disorder is cholecystography, but this exam 
ination in its usual “classical” form is in 
adequate to diagnose a dyskinesia with any 
degree of accuracy. There are, however, 
three other methods of investigation which 
demonstrate the presence of dyskinesia with 
varying degrees of accuracy. They are the 
chronoyvolumetric estimation of bile, an 
elaboration of the Meltzer-Lyon test (Varela 
1950); 
puncture, 


Lopez, the transparietohepatic-ve- 


sicular and serial cholecystog- 


raphy, an elaboration .of the “classical” 


: 
: 
(“3 
ae, 
are 


SERIAL CHOLECYSTOGRAPHY 


cholecystography. In the chronovolumetric 
estimation of bile a duodenal tube is passed 
and its position checked radioscopically. In 
a few minutes bile flows and is collected in 
tubes, which are changed every five minutes. 
After 20 minutes or so, 30 ce. of warm olive 
oil is injected down the tube; the flow of 
bile ceases immediately as the sphincter of 
Oddi closes, and after a varying interval 
flows again. At first the bile is light in 
color, but soon becomes dark as the gall 
bladder empties its concentrated bile into 
duct. From a study of the 
length of time the sphineter of Oddi re 


the common 


mains shut, the length of time during which 
the dark bile flows, the quantity of bile in 
each five-minute period, and a chemical and 
mucroscopic study of the bile, a diagnosis 
of functional disorder and some morpho 
logical abnormalities may be made. 

The chronovolumetric estimation of bile is 
a lengthy procedure and requires the accu 
rate placing of a duodenal tube, which pro 
cedure may be difficult or even impossible. 
This test, though informative, is somewhat 
complicated, and the interpretation is open 
to much eriticism, Albot and his associates 
showed that changes in duodenal function 
the falsified the 


has become too cumbersome for 


altered and results. 
The test 


routine use in the diagnosis of dyskinesia 


test 


and the selection of patients for operation. 
The pune 
ture of Kapandji (1950) requires a gall 


transparietohepatic- vesicular 


bladder which is visible on radioseopy. A 


needle, connected to a manometer and a 
perfusion apparatus containing iodopyracet, 
is inserted through the parietes and the liver 
into the gallbladder, which is then perfused 
at various pressures. During the test many 
radiographs are taken at these pressures, 
and, by studying the radiographs in) con 
junction with the pressure, possible 
to form a complete concept of the motor 


function not only of the biliary tract but 


also of the duodenum, which are closely 


interrelated. 
This is a complicated and lengthy pro 
cedure and requires considerable skill and 


Rose 


long experience in the interpretation of a 
multitude of pictures and pressures, but the 
method undoubtedly gives the most complete 
information possible of any test we have at 
present. Its value seems to lie in research 
and in the elucidation of difficult cases. Like 
the chronovolumetric estimation of bile, it 
is not suitable for the routine selection of 
cases of biliary tract disorder for further 
investigation and treatment. The last meth 
od, serial cholecystography, 1s, however, 
eminently suitable for such use (Rose, 1958). 


Serial Cholecystography 


Serial cholecystography, while time- 
consuming for the radiological department, 
is accurate, gives the patient the minimum 
of discomfort, and is the method of choice 
in the majority of cases. 

Boyden, in his original work, studied the 
behavior of the human gallbladder re 
sponse to the ingestion of food and. plotted 
the evacuation curve of 


bladder. “This 


largely overlooked until Siffert de Paula e 


the normal gall 


work seems to have been 


Silva revived the method in 1949.) Perhaps 


investigators were deterred) by Boyden’s 
final paragraph : 
hours to X-ray the 


additional 


But since it takes several 


patient and several hours to make «a 


curate tracings for each series, a total of ten to 
fifteen hours work is required for each series, a 
circumstance which would seem to preclude its use 
as a clinical method 

The technique of Bovden, revived by Sittert 
in 1949, was further elaborated by Busson 
in 1951 and by Robert, Bugiel, and Olivier in 
1952; finally, Albot and his collaborators, 
in 1952, described the technique of serial 
cholecystography, which | have used as the 
basis of the preoperative diagnosis of biliary 
dyskinesia. Albot and Toulet simplified and 
method of 


improved the computing the 


volume of the gallbladder. [experimentally 
| have found that this method has an error 


of about 
The Method 


single dose (0.5 


The patient is given a 


gm.) of iopanoic acid 
(Telepaque) the night before the investi 


gation and arrives at the radiological de 


= 
<— 


partment 14 hours later. The exact site of 
the gallbladder is marked by screening so 
that the tube and plate may be accurately 
centered. Anteroposterior and lateral views 
are taken with the patient supine. These 
films are developed immediately. If the 
gallbladder is not seen clearly, or if  gall- 
stones are present, there is no need to pro- 
ceed further, as there is sufficient indication 
for operation, when accurate manometry 
will show whether or not an associated 
dyskinesia exists. A patient suffering from 
has associated 


gallstones frequently 


dyskinesia. In the present series of 200 
cases, 87 had gallstones, and 47 of these 
had an associated dyskinesia. | believe that 
a gallbladder which is not visible on chole 
cystography is abnormal, either morpho- 
logically or functionally (i. e., provided the 
patient took the iopanoic acid and did not 
vomit afterward). It is well known that a 
gallbladder shadow may be absent on one 
examination and yet visible at a subsequent 
examination. In such cases a dyskinesia has 
been found invariably; furthermore, cases 
in which a gallbladder has not been demon 
strated before operation will, after the cor 
rection of the dyskinesia, show a gallbladder 
shadow. It is recognized that this assump 
tion is based on a small number of cases 
and may need correction at a later date. If, 
however, the gallbladder is opacified, the 
examination proceeds. The patient is then 
given 100 ce. of ice-cold isotonic saline to 
drink, after which he (or she) lies in the 
prone position for five minutes. Then he 
is given the standard fatty meal (two eggs 
beaten up in % pt. of milk) and turned to 
the supine position. Ten minutes later an 
teroposterior and lateral plates are taken. 
These are repeated every 10 minutes for 
80 minutes.* When the films are dry, the 
gallbladder shadows are traced and the vol 
ume computed by the method of Toulet. 
The angle of erection, 1. e., the angle be 
tween the long axis of the gallbladder and 


*In view of the considerable amount of radiation 
to which the patients are exposed, the 40-, 50-, 60-, 


amd 70-minute films are omitted 


1958). 


now 


(April 1, 
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the long axis of the spine in the lateral 
view, is measured. Both Boyden and Siffert 
noted this angle of erection, but did not 
take it into account in their calculation. As 
a rule the angle is small and does not 
cause any degree of error in the calculation 
of the volume of the gallbladder, but as this 
angle may show considerable variation, it 
should not be disregarded. 

An increase in the angle of erection has 
the effect of reducing the length of the gall- 
bladder shadow on the anteroposterior view. 
In the majority of normal cases, when the 
gallbladder contracts, the angle of erection 
increases from 5 to 15 degrees. This angle 
and its alteration depend on two factors: 
the force of contraction of the gallbladder, 
On the 
initial film it indicates the muscular tone of 
the gallbladder. The importance of the lat 
eral view cannot be too strongly stressed. 


and the resistance to its evacuation. 


Furthermore, a number of important mor 
phological changes may be observed in the 
lateral view which are not visible on the 
anteroposterior view, such as an angulation 
between the body and the infundibular 
region, or between the body and the fundus 
of the gallbladder. These angulations or 
curvatures are frequently the sagittal 
plane and therefore can be seen only in the 
lateral view. Also, anomalies of the cystic 
duet junction may be demonstrated, 

Physiological Changes During the Test. 
After the ingestion of the fatty meal, the 
gallbladder shadow, in the anteroposterior 
view, moves proximally and rotates exter 
nally. In the lateral view, the shadow 
appears to rotate around a point somewhere 
in the infundibulocystic region, so that the 
long axis of the shadow becomes more verti 
cal. The shadow also approaches the an- 
terior abdominal wall (Fig. 1). The normal 
angle of erection is between 5 and 15 de 
grees, and the normal increase is between 
5 and 15 degrees (Fig. 2). 

The volume of the normal gallbladder is 
between 25 and 30 cc. Normally the volume 
of the gallbladder decreases 30% in the 


first five minutes and about 70% in the first 
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Fig. 1—Tracings of the gallbladder 


cholecystogram. 


half-hour of evacuation (lig. 3). It is thus 
seen that a 10% error in calculating the 
volume of the gallbladder is of no great 
significance. By this method, the common 
and cystic ducts are visible during some 
part of the examination. Massion, in 1950, 
drew attention to the importance of studying 
the ducts on cholecystography. Since then 
more modern contrast materials have ren 


dered this examination much easier and 


more valuable. In fact, the visibility or 
invisibility of the ducts and the time of 
visibility during the test are of diagnostic 
importance. Normally, the cystic duct and 
common duct are not visible before the fatty 
visible on the 


meal. These ducts become 


ANGLE OF ERECTION 


25) 


shadows 


from. successive films of a normal serial 


10-minute film and are invisible from the 
30-minute film onward. 

Abnormal States-—TVhe gallbladder may 
evacuate abnormally, by emptying either 
insufficiently or too rapidly—i. e¢., hypoki 
nesia or hyperkinesia. The evacuation rate 
is exaggerated such conditions an 
irritable gallbladder. [emptying is curtailed 
in vesicular hypertonia with an imeomplete 
eystic-duct obstruction and im cholecystat 
be dif 


studying the curve of the 


ony. These latter conditions may 
ferentiated by 
angles of erection. In vesicular atony there 
will be no increase in the angle of erection; 
in cystic-duct obstruction the initial angle 


of erection is high, and the angle increases 


Fig. 2 Graph of the 
normal change in the angle 
of erection of the gall 


bladder 
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Fig. 3.—Graph of the 
normal emptying rate of 
the gallbladder 


M. A. ARCHIVES OF SURGERY 


rapidly during the examination and on occa 
sion will approach 90 degrees. There may 
be litthe or no evacuation at all in extreme 
degrees of cholecystatony or in the final 
stages of asystole due to a long-standing 
eystic-duct obstruction. In this instance the 
final diagnosis can be made only at operation 
or by transparictohepatic-vesicular 
ture. 

The initial volume of the gallbladder may 
be small, less than 20 em., as in. certain 


fibrous conditions of the gallbladder, in 


spasm of the gallbladder, and certain 
cases of biliary hypotoma (Mig. 4). A large 
gallbladder, more than 40 ce. in volume, is 
found in conditions of stasis due to hypo 
tonia and asystole. The cholecystatony de 
seribed by Chiray, Pavel, and Milocheviteh 
is associated with a gallbladder volume of 
from 40 to 60 ce., while a gallbladder with 
a volume of 70 to 100 ce. 1s found in the 
last stages of asystole due to cystic duct 
obstruction, 

The cystic duct may be visible on the first 
film, before the administration of the fatty 
meal, and this is associated with a vesicular 
hypotoma. The common duct may be in 
this 
usually indicates an obstruction of the cystic 


visible throughout) the examination; 
duct or atonic stasis of the gallbladder. It 
is very rarely associated with normal fune- 
tion. The visibility of the common duet 
may be prolonged in cases of incomplete 
obstruction of the gallbladder neck, or cystic 


60 


40 50 60 70 


MINUTES 


30 


Fig. 4-—Woman, aged 38. History ot 


dyspepsia for one year 


Serial cholecystogram showed gallbladder 
which evacuated hardly at all. The angle of erec 
tion showed a marked increase during the early 
part of the examination 


pamtul 


Choleeystographie diagnosis: Vesicular stasis due 
to eystic-duet obstruction, possibly spasmodic 


\t operation (Oct. 3, 1956) the graph of the 
intravesicular pressure was of the typical obsirue 
tion type. After blocking of the vagus nerve, 
the intravesicular pressure stabilized at 15 em. of 
water. The cholecystocholangiogram showed a 
small) gallbladder with slightly dilated duct 
system. 


Operative diagnosis 
Lutkens. 


Spasm of the sphincter of 


Operation: Low vagotomy. 
Result: Complete cure 
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TARLE 1.—Abridged Diagnostic Scheme 


I. Insufficient evacuation 
A. Moderately insufficient 
1. With high angle of erection —hypertonia 
(a) Partial eystic-duct obstruction 
(1) Spasm of sphincter of Liitkens 
2) Organic 
(Initial volume of 
about normal) 
(6) Common-duet obstruction 
(1) Spasm of sphincter of Oddi 
(2) Organic 
(Initial 
greater than normal 
2. With low angle of erection 


gallbladder 


volume of gallbladder 


hypotonia 
(a) Generalized biliary hypotonia 
Vesicular hypotonia 


8. Gross insufficiency 
1. With hypertonia 
(a) Incomplete cystic-duct obstruction 
(Golf ball” gallbladder) 
2. With hypotonia 
(a) Long-standing cystic-duct obstruction 
(State of hyposystole) 
(6b) Gross degree of vesicular hypotonia 
(Large gallbladder 
Il. Excessive evacuation 
1. With hypertonia 
(a) Irritable gallbladder 
2. With hypotonia 
(a) Marked hypotonia of sphincters of 
Oddi & Lutkens 


duct, of vesicular hypokinesia, or of hyper 
tension of the common duct due to obstruc 
tion at the sphineter of Oddi. The period 
of visibility of the common duct may be 
abnormally short, as in the irritable gall 
bladder with hyperevacuation, In this case 
the duct 1s extremely well demonstrated, 
and the mucosal pattern of the duodenum 1s 
plainly seen. If the common duct is visible 
before the fatty meal, there is probably a 
spasm of the sphincter of Oddi. 

Diagnosis (Vable 1).--The study of the 
evacuation curve conjunction with the 
curve of the angles of erection of the gall 
bladder is the most important factor in 
making a diagnosis of functional abnormal 
ties of the biliary tract. Taking these curves 
into consideration with the initial volume of 
the gallbladder, bifurcate classification 
scheme has been evolved for the radiological 
diagnosis of functional disorders. It) must 
be regarded at present as somewhat dog 
matic and tentative, and a degree of elas 


ticity must be allowed in its use. 


Rose 


The first radiographs demonstrate wheth 
er the gallbladder is visible or not. In either 
case gallstones may be demonstrated or they 
may not. If the gallbladder is visible and 
does not contain stones, the serial films are 
taken and the curves of evacuation and erec 
tion are drawn. The evacuation curve will 


be either normal or abnormal. If it is 
abnormal, the evacuation will be either in 
creased or decreased. If the evacuation is 
insufficient, it will be either moderately or 
grossly insufficient. The tone of the gall 
bladder will be either normal or abnormal, 
and if it is abnormal, it will be either hyper 
tonic or hypotonic. 

Moderate 


in cases of moderate insufficiency of evac 


Insufficiency of lvacuation: 
uation the force of contraction of the gall 
bladder, as measured by the curve of the 
angle of erection, will be either hypertonic 
or hypotonic. 

Moderate lvacuation 
with Vesicular Hypertonia: The gallbladder 


Insufficiency of 


which shows a moderately insufficient evac 
uation with a low or normal imitial tone ts 
found in such conditions as cystic-duct ob 
structions due to spasm of the sphineter of 
Lutkens, or a cystitis. The common duct is 
usually visible for a longer time than nor 
mal, and it may appear later than normal 
during the examination and may remain 
visible for a longer time than normal. Some 
times a definite kink in the infundibulocystie 
region may be seen on the lateral view 
1958). In the 
of infundibulitis there 1s 


(Fig. 5) (Rose, condition 
a similar state of 
affairs but usually less severe, and on the 
lateral view there is a definite angulation at 
the junction of the infundibulum and the 
body of the gallbladder. The infundibulum 
appears like an outstretched finger in the 
lateral pictures, an indication of forceful 
contraction of the infundibulum. these 
cases the initial tone may be normal, but 
will increase more rapidly as the test pro 
ceeds. The common duct is generally visible 


in the 10- and 20-minute pictures. 


The initial volume of the gallbladder may 


be greater than normal in cases of spasm 


6) 


be 
Wee 
; 
yom 


of the sphincter of Oddi (Fig. 6) or other 
common-duct) obstructions, in which cases 
there will be a prolonged visibility of the 
common duct. 
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Fig. 5.--Woman, aged 53. History of painful 
dyspepsia for four years. Investigated one year 
after onset of symptoms; a normal “classical” 
cholecystogram; medical treatment prescribed 

Serial cholecystogram showed a moderately in 
sutficient evacuation and a marked increase in the 
angle of erection, with an infundibulocolic kink 

Cholecystographic diagnosis: Vesicular stasis 
from a cystie-duct obstruction. 

At operation (May 2, 1956) the pressure within 
the gallbladder rose in stepladder fashion to 25 
cm, of water and then suddenly fell to 14 em 
Pressure within the common duct stabilized at & 
cm. of water. Cholecystocholangiogram showed a 
marked infundibulocolic kink. 

Infundibulocolic kink. 

Operation: Cholecystectomy; the pathological 
specimen confirmed the diagnosis of a kink. 

Result: Complete symptomatic relief with some 
dietary restriction 


Operative diagnosis : 


evacuation 
with Vesicular Hypotonia: The gallbladder 
which shows a moderately insufficient evac 


Moderate Insufficiency of 


uation curve and is hypotonic may have 
an initial volume less than normal in some 
types of biliary hypotonia (Fig. 7). The 
common duct is visible, often only faintly 
so, and its appearance is late in the exami 
nation and is sometimes prolonged. Often, 
however, it is invisible throughout the test. 
If the initial volume is greater than normal, 
there may be a state of vesicular hypotonia. 

Gross Insufficiency of Evacuation: In 
states of gross insufficiency of evacuation 
of the gallbladder there may be a progres- 
sive increase in the angle of erection, in 
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Fig. 6-—Man, aged 43. History of dyspepsia 


with severe pain for eight years. 

Serial cholecystogram showed a very large gall 
bladder, which did not evacuate completely, and a 
high angle of erection, which remained high 
throughout the examination, 

Cholecystographic diagnosis: Vesicular stasis due 
to obstruction of the cystic and common ducts. 

At operation (Sept. 10, 1956) the pressure within 
the gallbladder stabilized at 24 em. of water, and 
in the common duct at 14 cm. of water. After 
blocking of the vagus, the intravesicular pressure 
stabilized at 21 cm. of water and the common-duct 
pressure at 6 cm. of water. Cholecystocholangio 
gram showed a marked angulation of the common 
duet and a large gallbladder 

Operative diagnosis: Spasm of 
Oddi and Lutkens. 

Operation: Low vagotomy. 

Result: Complete cure 


sphincters ot 


which case there is an incomplete cystie-duct 
obstruction. The curve of the angle of erec 
tion contrasts sharply with the evacuation 
curve. The angle of erection may rise 
steeply, to approach 90 degrees on the lat 
eral view (Fig. 8). It is in this type of 
case that the “golf ball’ gallbladder is seen. 
This is the case par excellence to demon 
strate the importance of the lateral view. 
The initial the gallbladder is 
usually greater than normal, and the com 
mon duct is invisible throughout. 


volume of 


In other cases, there is a transitory con 
traction of the gallbladder; the angle of 
erection rises during the first part of the 
examination, but soon the angle decreases, 
before the examination is complete. This 


Rose 


indicates state of hyposystole, usually 


behind a cystice-duct obstruction, which has 
been present for a considerable time. It 
mav also be caused by a common-duct ob 


The 


throughout the examination, and the initial 


struction. common duet ts invisible 
volume is slightly increased. There may be 
no evacuation, with no increase in the angle 
A. slight 


degree of contraction of the gallbladder is 


of erection and a large volume. 


demonstrated by an alteration in the pos 
terior border of the gallbladder, as shown 
on the shadow in the lateral view, which is 
usually convex toward the spine. In slight 
degrees of contraction this border becomes 
concave, without any alteration in the angle 
of erection. There may also be an increase of 


up to 2 em. in the length of the shadow 


ANG: 


T T T T T 
7.. Woman, aged 41. History of paimtul 
lyspepsia with invalidism for nine years. In 
vestigated and treated five times with negative 


“classical” cholecystograms, two laparotomies, ap 
pendicectomy, and division of adhesions 

Serial cholecystogram (1955) showed a normal 
sized gallbladder, which evacuated with moderate 


insufficiency. The angle of erection was disre 
garded on account of probable adhesions 
Cholecystographic diagnosis: Vesicular stasis, 


probably due to biliary hypotonia 
At operation (Oct. 25, 1955) the intravesicular 
pressure stabilized at 11 em. of water. Cholecysto- 
cholangiogram showed a distended gallbladder 
Operative diagnosis: Biliary hypotonia 
Operation: Right splanchnicectomy. 
Result: Considerable amelioration of 
ind regain of 2 stones 
with return to full duties 


symptoms 
(28 Ib.) of weight loss, 
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Woman, aged 30. History of painful 
lyspepsia associated with severe headaches for five 


lig. & 


vears 

Serial cholecystogram showed a gallbladder of 
normal size, which evacuated with moderate to 
gross insufficiency. The angle of erection was a 
minus quantity; this minus angle increased con- 
siderably during the examination. On lateral view 
at 10 to 40 minutes an infundibulocolic kink was 
demonstrated, 

Cholecystographic diagnosis : 
to cystic-duct obstruction, 


Vesicular stasis due 


At operation (Feb. 18, 1957) the pressure within 
the gallbladder first rose to 20 cm. of water and 
then stabilized at 12 em. of water. The cholecysto 
cholangiogram showed a marked kink the in 
fundibulocolic junction, 

Operative diagnosis: Infundibulocolic kink (the 
gallbladder was on a long mesentery ) 

Operation: Cholecystectomy. The pathological 
specimen confirmed the diagnosis 

Result: Complete cure 
of the gallbladder. This occurs in the chole 
cystatony of Chiray and Pavel, owing either 
to an essential vesicular hypotonia or to the 
final stages of cystic duct obstruction and 
an atome gallbladder. The common duct is 
mvisible throughout the examination. 

There may, on the other hand, be an 
excessive evacuation of the gallbladder, a 
hyperkinesia. 

excessive Ievacuation: A gallbladder 
which evacuates very rapidly may be asso 
ciated with either an increased or de 
creased tone, 

excessive Evacuation with Hypertonia : 


Hyperkinesia associated with hypertonia is 
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found with a gallbladder of normal initial 
volume. The evacuation curve is very steep 
from the outset, and the evacuation is exag 
gerated at all stages, the gallbladder fre- 
quently emptying completely in less than 
30 minutes. The initial tone, however, is 
variable in these cases. There may be no 
initial tone, but the curve of angle of erec 
tion rises steeply as the examination pro 
ceeds, or, on the other hand, the initial tone 
may be considerable. The common duct ts 
often. visible only on the 10-minute film. 
Such a condition is seen in functional dyski 
nesia with a parasympathetic predominance, 
often associated with such other evidence of 
sympathetic imbalance as spastic colon. 
It may also be secondary to a neighboring 
inflammatory lesion, such as a duodenitis 
or ulcer. It may be associated with mi 
graine. There may also be some lesion of 
the gallbladder itself. 

excessive Ivacuation with Hypotonia : 
Vesicular hyperkinesia can be associated 
with hypotonia (Pig. 9). In this condition 


Analysis of One Hundred Cases of 
Cholecystography 


TABLE 2. 


“Classical” choleeystography 
Normal 
Abnormal 


Vomited dye 


The Abnormal Cases 
Poor concentration 
No concentration 
Gallstones 

Large gallbladder 


2. Serial cholecystography 
Normal 
Vomited dye 
No curves drawn 
Abnormal 


The Abnormal Cases 
Poor concentration 
No concentration 
Gallstones 


Research & follow-up cases 

Medical treatment 14| 

Refused operation 1> Dyskinesia 46 
Awaiting operation " 1 

Operation 28) 
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Fig. 9—Woman, aged 67. History ot 


dyspepsia for 12 vears. 


painful 


Serial cholecystogram showed a normal-sized 
gallbladder, which emptied rapidly, with an angle 
of erection which did not alter during the examina 
tion. 


Cholecystographic diagnosis: Vesicular 


hyper 
kinesia with hypotonia, 


At operation (Jan. 7, 1957) the pressure within 
the gallbladder stabilized at 8&8 cm. of water. 
Cholecystocholangiogram showed a dilated, pear 
shaped gallbladder and a slighty tortuous eystic and 
common duct. 

Operative diagnosis: Biliary hypotonia 
there is a marked loss of tone of the sphine 
ter of Oddi, which offers so little resistance 
to the outflow of bile that no tension is de- 
veloped in the gallbladder when it is stim 
ulated to contract, and thus there is no, or 
very little, increase in the angle of erection 
and the gallbladder empties extremely rap 
idly. 

Comment 

The technique of serial cholecystography 
has been used for the past two years, and 
well over 200 examinations have been car 
ried out by this method. Table 2 presents 
the statistical analysis of the first 100 con 
secutive cases as compared with the results 
for the classical method carried out on the 
It demonstrates that of the 66 
cases diagnosed as having normal classical 


same Cases. 


cholecystograms, only 9 were in fact normal 


Rose 


Operation: Right splanchnicectomy 


Result: Complete cure 


both functionally and morphologically and 
56 had a dyskinesia. 

During the past two years | have used 
this method of investigation on all patients 
suffering from a suspected biliary-tract dis 
order, and the method has proved to be 
accurate in that in each case with a preop 
erative diagnosis of dyskinesia the disorder 
has been confirmed at) operation 

Bihary dyskinesia, a most important dis 
order of the biliary tract, is present in more 
than 


two-thirds of patients who come to 


called 


symptoms of bhary tract Msorder \s no 


consultation with what 


might be 


sure diagnosis can be made on clinical CX 
amination alone and the “classical” chole 


cystogram is inadequate, a more accurate 


diagnosis can be made by serial choleeys 
tography; it 


has, therefore, replaced the 


older method of radiological examination in 
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iy practice. It is used, in addition to the 
clinical assessment of each case, as a means 


of selection of patients for operation, when 


disorders of function demonstrated by this 


method have been confirmed by means of 
peroperative manometry and. radiology. 

Messrs. Kelvin and Hughes gave technical as- 
sistance in the construction of the recording manom- 
eter. Mr. F. M. C. Pearce and the radiographers 
of the Neweastle General Hospital cooperated in 
this study. 
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Surgical Intervention in Ruptured and Thrombosed 


Aortic Homografts 


Subsequent Late and Fatal Complications 


ANDREW G. SHARF, M.D., and EARLE D. ACKER, M.D., Los Angeles 


Recent reports describing late fatal 


after the arterial 
homografts are becoming more numerous.” 


complications use of 
Experiences with two recent cases substan 
tiates these reports and strengthens further 
the argument in favor of plastic arterial 
substitutes. Much experimental, as well as 
some clinical, evidence is accumulating that 
the degeneration in the homograft is pro- 
ceeding at a far greater rate than similar 
changes in the host aorta.° 

The initial changes in the intima, media, 
and adventitia but 
persistence of elastic fibers for years with 


have been described, 
little degeneration was found to be satis 
factory evidence in favor of the freeze-dry 
aortic homograft.4 In the years to follow, 
autopsy studies and other reports deserib 
ing further structural 


homograft were presented.* Late fragmen 


alterations in_ the 


tation, as well as aneurysmal dilatation at 
the site of anastomosis, was described.! The 
thickened, but weakened, intima and media 
show evidence of degenerative changes, with 
calcium and cholesterol deposits and frag 


mentation of elastic fibers.! 


The degree of 
degeneration may possibly depend on the 
immunological the 


artery and the graft,® and the changes have 


reaction between host 


culminated in two major categories of com 


plications. These are, first, stenosis and 


thrombosis of the homograft and, second, 
aneurysmal dilatation with subsequent rup- 
ture. 
most proximal anatomical loop of bowel 


Adherence of the homograft to the 
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Vascular Surgery, 
ger’ 


resulted in each of our cases in an arterio 
enteric fistula, which made for a more rapid 
diagnosis and earlier surgical intervention. 
The patient in each case to be presented 
recovered from a second major surgical 
procedure, only to succumb subsequently to 
additional, fatal complications. 


Report of Cases 


Case 1.-A 70-year-old white man was referred 
to the surgical service with a history of pain in 
both hips and both legs of increasing frequency dur 
ing the previous two to three years. His ability 
to walk decreased to less than one block because 
of intermittent claudication, and the pain became 
so intense that he was forced to give up his job 

The past history revealed 
appendectomy, 


that the patient had 
repair of an incisional 
hernia, and previous surgery for bowel obstruction 


had an 


The only positive findings were concerned with 
the arterial system. Examination revealed a well 
developed, elderly white man, who complained of 
back and leg pains. The peripheral pulses were 
absent, and the femoral pulses were barely palpable, 
with almost no pulse 
This 


oscillometric and 


transmission in the right 


femoral area finding was confirmed by 


studies. An aorto 
gram performed at the Queen of Angels Hospital 


revealed a Leriche type of partial occlusion of the 


temperature 


abdominal aortic bifurcation, with narrowing most 
marked at that both common. iliac 
The visualized portion of the 
arteries appeared to be normal. The patient was 
prepared for an aortic bypass graft on Aug. 6, 
1956. Because of the patient’s age and the good 
obtained with 


point and in 


arteries femoral 


results modified hypothermia, this 


latter type of anesthesia was selected. With hypo 
thermia the body temperature was reduced to 33.4 
C (92.9 F) 


rhrough a left paramedian incision 


the abdominal aorta and bifurcation were exposed 
The entire bifurcation, down to the iliac bifurea 
tions, was markedly calcified and largely obstructed 
\n aortic-common iliac bypass graft, including the 
Infureation, was selected. The 


vratt chosen for 
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Fig. 1. 


this patient was a reconstituted homograft. The 
upper anastomosis was made end to side with 0000 
arterial silk halfway between the previously ligated 
inferior mesenteric artery and the left renal artery. 
After this the right limb of the graft was attached 
to the right iliac bifurcation and sutured in place 
end to side to the host artery. first 
leg, and then the left 


Flow was 
established into the right 
Thereafter 
both 
good bilateral 


anastomosis was similarly performed. 


blood flow established into femoral 


arteries, as evidenced by femoral 
The 
hospital 10 days postoperatively. 


pulses. patients was discharged from the 
He was seen in 
the office on numerous occasions for postoperative 
follow-up study and was last seen there on May 
28, 1957 

He was readmitted on Nov. 20, 1957, during the 
night with severe rectal bleeding, which was pre- 
ceded by back pain. His physician obtained a blood 


count, which showed 9.5 gm. % of hemoglobin. 


Fig. 2. 
jejunum. 
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Aorta 


Drawing showing attachment of the jejunum to the aortic homograft in two places 


He was given a transfusion, and causes of gastro 
intestinal Jecause of 
continued bleeding on Novy. 21, surgical consulta- 
tion was again obtained, and the patient was taken 


bleeding were considered. 


to the operating room approximately 24 hours after 
admission. Upon opening the old incision, two 
jejunum were found to be firmly ad 


herent to the homograft 


loops ot 
(Fig. 1), and one loop 
had formed an aortic-jejunal fistula. The entire 


intestine was filled with old blood. The jejunum 
was resected, and an end-to-end anastomosis was 
done. A clot was present in the fistulous opening, 
and an aneurysmal dilation in the homograft at 
the site of the fistula (Fig. 2) The 


ruptured with 


was found. 


homograft was closed laterally 
iiterrupted sutures of OOOO arterial silk. A’ pro 
tective (Ivalon) 


prosthesis was placed between the homograft and 


polyvinyl formalinized sponge 
the reanastomosed bowel. The patient was returned 


to bed in good condition 


TFEJONOM 


Drawing showing the aneurysm of the aortic homograft which had ruptured into the 
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SURGICAL INTERVENTION IN RUPTURED HOMOGRAFTS 


The postoperative course was uneventful, and the 
patient fully four days 
operatively. On Nov. 26 the hemoglobin was 13.9 
gm. per 100 ce., or 87%. 


was ambulatory post- 
While eating his supper 
on Nov. 29 he suddenly went into extreme shock 
The abdomen was distended; bowel sounds were 
absent, and the blood pressure was unobtainable. 
The hemoglobin at that time was 6.7 gm. %. A 
diagnosis of intra-abdominal hemorrhage was made, 
since there was no passage of blood by rectum, 
and the patient was taken immediately to the operat- 
ing room. The old incision was reopened, and the 
laterally repaired homograft was found to have 
ruptured into the abdominal cavity. The patient 
shock at that The 


and lower ends of the homografts were secured 


was in extreme time. upper 
and divided. The host artery was isolated below the 
renal arteries and clamped to control the bleeding 
While the 
fusion on the operating room table, a nylon bifurca- 
tion graft was inserted from a level 2.5 cm. below 


patient was being given a_ trans 


the renal arteries to the common-iliac bifurcation 
on each side directly distal to the old anastomosis 
made in all three 
reestablished. At the 


patient had 


anastomoses 
and blood 
end of the 


were 
flow 
procedure the 


areas, Was 
received 
12 pt. (6 liters) of blood and was maintained on 
levarterenol (Levophed). On the first postoperative 
day his hematocrit was 40 vol. %, and the hemo- 
globin was 14.1 gm. %. The patient had regained 
blood 


volume and fairly adequate urinary output, it) was 


consciousness ; however, in. spite of good 
impossible to discontinue the levarterenol, and ir 
reversible shock had set in. He died 36 hours post 
operatively. 

Cast 2.—A 59-year-old white man was admitted 
to the hospital in severe shock. The history was 
obtained from the patient’s wife, who stated that 
he had had two previous operations elsewhere for 
vascular disease. The patient first began to have 
pain in the hips, thighs, and calves in 1956.) An 
aortogram March, 1956, 


obstruction of the 


was obtaimed in which 
abdominal 


\pril, 


upon, and 


showed typical 


aorta, as seen in the Leriche syndrome. In 


1956, the patient was operated 


furcation homograft was used to replace the ob- 


structed aortic bifurcation. The graft was sutured 


to the host aorta below the renal arteries and to 


the ilac arteries. As no femoral pulse was palpable 


hefore surgery, the femoral arteries were explored 


at the time of surgery and found to be patent 


Therefore the homograft was anastomosed to the 


iliac vessels. The patient was discharged on the 


eighth postoperative day in good condition. The pa 


tient did well until November, 1957, when at 


a routine check-up, he complained of intermittent 
claudication. The femoral pulses had once again 


disappeared, and in) December, 1957, the patient 


noticed swelling of both testes and coolness of the 


Sharf—Acker 


feet and legs. He was treated conservatively for a 
month but was finally again operated upon Jan. 29, 
1958. The 


tracted to a diameter of 


homograft was found to have con 


1 cm. and was filled with 
a gelatinous clot, which extended into the femoral 
The 


The entire graft was resected and replaced 


arteries iliac arteries were occluded at this 
time. 
with a nylon gratt, which was sutured end to end to 
the aorta aml end to side to the fe:noral vessels 
The patient recovered well from this second opera 
tion and was discharged in 14 days. His postopera 
until the night 


preceding his third operation, March 14, 1958. He 


tive course was satisfactory 
suddenly collapsed at home and was rushed to the 
hospital, complaining of back and abdominal pain 
The patient blood 
pressure was rapid 

The ab 
there was 
No pulsa 
The femoral pulses 
were both palpable but very weak 


was im shock on 
40/0. The 


but regular, and the lungs 


arrival, the 


being heart rate 
were clear. 


domen was distended and tender, and 


some spasm of the abdominal muscles 
tions of the aorta could be felt 
The abdominal 
and femoral incisions were well healed. Because of 


the previous history, a diagnosis. of ruptured 


anastomosis was made, and the patient was taken 
to the operating where he 


room, Was supported 


with multiple blood transfusions. His pulse and 
blood pressure were just barely maintained, and 
with minimal anesthesia the operation was per 
formed. The entire abdomen was filled with partly 
clotted blood, and the small bowel contained much 
semuliquid blood 


retroperitoneally, and a rupture was 


Fresh blood was encountered 


found at the 
site of the host 


anastomosis of artery and nylon 


graft. The duodenum was adherent to the aorta 


at this point, and a duodenal fistula was present 
Phe ruptured aorta was controlled by manual pres 
sure until it could be cross clamped 
of the 


atheromatous material evacuated 


The open end 


aorta was then resected and gelatinous 


The nylon graft 


contained no clot and was reanastomosed to the 


aorta. The fistula in the duodenum was closed, but 


just as this was being done, failure to maintain the 


blood pressure oce urred, and the patient 


Comment 
The 


tween the mitial insertion of the homograft 


intervals of time in each 

and the first complication were 15 and 20 
months, respectively, The second, and fatal, 
complication then followed the second sur 


gical procedure within a period of one to 


seven Weeks. Surgery was again attempied, 


and, although successfully concluded — in 


Case 1, irreversible shock prevented even 


tual recovery. 
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The with these two cases 


should leave us with some definite conclu- 


experience 


sions which may be of future benefit in the 
treatment of this now-anticipated compli- 
cation with arterial homografts. 

1. Repair of all homografts which have 
failed because of degenerative changes must 
be avoided, and iramediate replacement with 
plastic substitutes is recommended. 

2. Severe rectal bleeding and shock in 
patients with aortic homograft replacements 
should indicate rupture of the graft into the 
bowel lumen. The insertion of a protective 
nylon or polyvinyl formalinized (Ivalon) 
sponge layer between the retroperitoneal 
the 
overlying bowel may prevent this complica- 
The arterioenteric fistula 


homograft or plastic substitute and 
tion in the future. 
was present in each case, as well as in other 
cases of primarily ruptured aortic aneu- 
rysm. The final perforation occurred rather 
the fibrous 
homograft and the bowel. 


suddenly between thickened 
Kectal bleeding 


associated with shock in Case 1 temporarily 


delayed treatment because of other differ 


Whether the 


presence of the diseased artery or the action 


ential diagnostic possibilities. 


of the digestive juices from the upper in 
testinal tract was responsible for the final 
perforation is conjectural and will require 
further experimental investigation. 

3. Stenosis and thrombosis of the arterial 
homograft was the first complication in Case 
2, and this evidence of degeneration is an 
indication for replacement with a_ plastic 
arterial substitute. 

4. Homografts should never be treated 
by primary lateral repair, as was the pro 
cedure in Case 1, even though greater shock 
is associated with a more serious major 
operation. Subsequent necrosis at the site 
of closure of the perforation and eventual 
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fatal rupture will occur. The entire degen- 
erated homograft must be excised, or at 
least and circulation 
should be restored by means of a plastic 


arterial substitute. 


defunctionalized, 


The replacement of degenerated arterial 
homografts may become an emergency pro- 
cedure in some communities at any time, 
and the patient with this sudden complica- 
tion must be dealt with immediately by the 
surgeons confronted with the problem. If 
the above observations are included in the 
surgical management of these patients, a 
satisfactory result may be expected. 


Summary 


We report two cases in which late com 
plications of aortic substitutes are discussed. 
Recommendations are made for treatment of 
these complications. 


720 N. Brand Blvd. (3). 
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Leukemic Infiltration of Colon 


An Unusual Cause for Massive Melena 


FRED J. WOLMA §Jr., M.D., and JOHN B. LYNCH, M.D., Galveston, Texas 


Leukemic infiltration of tissues of the 
body may occur late in the course of leu 
kemia and result in bleeding from the gums 
or the gastrointestinal tract, or purpura. 
The bleeding is frequently a result of sec 
ondary thrombocytopenia. However, it is 
unusual for leukemic infiltration of the 
colon to produce massive melena. The pur 
pose of this paper is to report a case in 
which resulted 
kemic infiltration of the colon. 


massive melena from leu 

Leukemia as a cause of massive melena 
has been reported only rarely in the litera 
ture. Thompson and McGuffin® made a 
detailed study of a large series of patients 
with melena. Of the 293 cases studied, none 
had melena secondary to leukemia. Rives 
and Emmett 4 reviewed 129 cases of massive 
melena and found 1 case in which the cause 
leukemia. Waterson ® 170 
cases of hematemesis and melena and found 


was reviewed 


It would 
appear that leukemia accounts for less than 


1 case which was due to leukemia. 


1% of all cases of massive melena. How 
ever, this diagnosis must be kept in- mind 
when one is dealing with massive melena of 


unknown origin. 


Report of a Case 


This 67-year-old white man. was first admitted 
to the John Sealy Hospital on Oct. 17, 1957. The 
history at that time revealed that three to four 
years prior to admission he first noted nervousness 
and smothering spells, associated with a sensation 
of tightness in the chest. Three weeks prior to 
admission he had an episode of smothering which 
lasted one week, and was associated with fever, 
diarrhea, and leg aches. He consulted his family 
physician, and a blood count at that time revealed 
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a markedly elevated white blood cell count. He 
was referred to the University Hospital for this 
reason. In addition, the patient had noted weight 
loss of 15 Ib. in the last two months. He had 
had anorexia for the past year. A 


had leukemia. 


brother had 


Physical examination, at the time of admission, 
revealed the patient to be afebrile and in no acute 
distress. The 
lung fields revealed subcrepitant, moist rales bi 
laterally Abdominal 


There was no cervical adenopathy 


examination revealed the 
spleen to be enlarged 5 fingerbreadths below the 
left costal margin and quite firm. 
enlargement of the liver 
enlarged bilaterally. 


There was no 


The inguinal nodes were 


Pertinent laboratory findings during this hospi 
talization revealed a hemoglobin of 11.7 gm. % 
and a white blood cell count of 104,000 per cubic 
millimeter, with 6% 
1% basophils, 1% eosinophils, and 90% lympho 
evtes 


neutrophils, 2% stab forms, 


The reticulocyte count was 0.7% and_ the 
platelet count 497,000 per. cubic millimeter. The 
mean corpuscular volume was 99 cu. g; the mean 
28. 
concentration 


corpuscular hemoglobin, and the mean 


28% An 
was reported as suggestive of 


corpuscular hemoglobin 


electrocardiogram 
cardiac left-axis deviation and 


abnormality with 


‘T-waves, suggesting atrial abnormalities and proba 
ble left ventricular hypertrophy 


The chest x-ray 


revealed no abnormality. A bone-marrow examina 
tion was diagnostic for chronic lymphatic leukemia 

The Special 
this 


Hematology Department reviewed 
that his 


no evi 


conclusion 

He had 
Because the leukemia was 
asymptomatic, it was the feeling of the Hematology 
Department that no definite therapy for the leu 
kemia was indicated at that time 


case and came to the 
splenomegaly was asymptomatic 


dence of hypersplenism 


Because of the 
shortness of breath, the continuous moist rales in 
the chest, and the slightly prolonged circulation 
time, the patient was digitalized 
on Oct. 28, 

The final diagnoses at the end of this hospital 
zation included (1) chronic lymphatic leukemia, (2) 
chronic bronchiectasis, and (3) 


He was discharged 


evidence of left 
ventricular failure intermittently 

After discharge from the hospital, the patient did 
well, until Nov. 14 
chills, 


At that time, he began to notice 


fever, sweats, and malaise with anorexia 


7) 


ar 
Ay 


he had also had diarrhea at this 
time Nov. 20. Ac- 
cordingly, he was readmitted to the hospital on 
Nov. 21 
The diarrhea subsided spontaneously within 


stated that 
This diarrhea continued until 


for evaluation and treatment of the diar- 
rhea 
« few hours after admission to the hospital. 


\t the time of the second admission, the tempera 
ture was 98 F, pulse 104, respiration 18, and blood 
pressure 96/60. 
tient appeared weak and debilitated and exhibited 


examination revealed that the pa 
evidence of recent weight loss. Examination of the 
lungs again revealed a few crepitant rales in the 
right base posteriorly. Examination of the abdomen 
again revealed the spleen to be enlarged. The en 
tire abdomen was noted to be slightly tender, with 
the most marked tenderness located in the right 
lower and right upper quadrants. There was some 
associated slight spasm of the right rectus muscle 
The patient also exhibited mild right costovertebral- 
Sowel sounds were present, al 
The 
revealed no abnor- 


angle tenderness. 
slightly 
Rectal 


though hypoactive. liver was not 


enlarged. examination 
mality. 

On the day of admission the hemoglobin) was 
K.9 om. %, with hematocrit of 28%. The bleeding 
time, clotting time, and tourniquet test for petechiae 
were all within normal limits on the day of ad- 
mission. The prothrombin concentration was 100%. 
The platelet count on Nov. 22 was 211,400 per 
cubic millimeter. The patient was given 500 cc. of 
blood on Noy. 21 and 1000 cc. of blood on Noy. 22. 
On Nov. 22 a examination 
showed almost complete replacement of the bone 


repeat bone-marrow 
marrow with lymphocytes, which was again diag 
nostic of chronic lymphatic leukemia. 

During the first five days of this hospitalization 
the highest temperature was 100.4 F. However, the 
patient failed to respond to the conservative regi 
men on which he was placed. His general appear 
ance remained poor, and he failed to gain strength. 
In addition, he continued to complain of mild, 
nonlocalized abdominal tenderness. 

On Nov. 


performed 


26 a barium enema examination was 
The barium enema revealed multiple 
large and small diverticula scattered throughout the 
colon, from the region of the sigmoid colon to the 
Several of the diverticula’ in 
were rather large. the 


ascending colon 


the descending colon 
midtransverse colon were noted two large barium 
filled structures, which, in the opinion of the radi 
ologist, represented abscess cavities secondary to 
probable perforated diverticula (Fig. 1). 

Because of the persistent abdominal tenderness 
and the findings on barium enema examination, a 
surgical consultation was obtained. A conservative 


regimen, consisting of administration of whole 
blood and intestinal antiseptics, was recommended. 
On the afternoon of Nov. 28 the patient began 


to pass large amounts of red blood per rectum. 
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_ Fig. 1.—Barium enema demonstrating multiple 
diverticula of colon and two barium-filled abscess 
cavities secondary to perforation of diverticula of 
the transverse colon 


Between 3:00 and 9:30 p. m. he passed approxi 
mately 1100 cc. of blood and clots. This loss was 
replaced by transfusions, 

During the next 48 hours, the patient continued 
to have intermittent rectal bleeding, which required 
6 units of blood to maintain his hemoglobin at 


10 gm. %. After this additional 48-hour period 
of observation, it appeared that the bleeding showed 
no evidence of stopping. Accordingly, the patient 
was taken to the operating room on the morning 
of Nov, 30, and an exploratory laparotomy was 
performed. At the time of operation, blood was 
grossly visible in the transverse and descending 
colon, Many diverticula were found in the trans 


verse colon, some of which appeared to have 


previously perforated. One of the large transverse 
diverticula appeared to have eroded into the gastro 
epiploic vessels, and the surgeon felt that this repre 
sented the cause of the massive — bleeding 
Accordingly, the transverse colon was mobilized 
and resected, and an end-to-end anastomosis was 
performed. The patient received 1500 cc. of blood 
during the operation and apparently tolerated the 
procedure fairly well. However, in the recovery 
room, it became apparent that the rectal bleeding 
had not been controlled, The patient continued to 
pass red blood and blood clots per rectum, 6 units 
of blood being required during the next 12 hours 
fo maintain the blood pressure, pulse, and hemo- 
globin stable. Accordingly, the patient was returned 


to the operating room that evening, and the abdo- 


Vol. 78, Jan., 1959 


d > 

‘ 

al ‘ 4 

4 : 

: 

1 

‘ 

q 
* 

F: 

eee 

* 


LEUKEMIC INFILTRATION OF COLON 


men was reopened. It was noted at this time that 
the right and left 


pletely filled with 


sides of the colon 


clotted 


were com 
blood 


cordingly, the ascending, descending, and proximal 


fresh and 


sigmoid colon) was resected, and an end-to-end 


anastomosis between the ileum and the distal sig 
moid colon was performed. The patient again ap 
peared to tolerate the operative procedure fairly 
well and was returned to the 


recovery room im 


fairly good condition. The microscopic examination 
of the specimens submitted revealed that the entire 
diffusely infiltrated with 


colon was immature 


lymphocytes, and many ulceration 
noted (Fig. 2) 


this represented a diffuse leukemic infiltration of 


areas ot were 


The pathologist’s opinion was that 
the colon. The patient had been bleeding massively 
from the multiple areas of leukemic infiltration in 
the bowel and not from the diverticulosis, which 
was apparently a concomitant disease 

Following the operative procedure, the patient 
appeared to be making a satisfactory recovery for 
the first There had 


evidence of bleeding since the operation 


five days been no further 
However, 
on the seventh postoperative day the patient had 
an acute episode of hypotension, associated with 
acute respiratory distress and some mild chest pain 
The patient appeared to be acutely and critically 
ill again and was placed in an oxveen tent with 
An effort 


was made to maintain his blood pressure by intra- 


positive-pressure intermittent breathing 


venous levarterenol (Levophed). However, his 


course was quite rapidly downhill, and he died 


within a few hours. Permission for autopsy was 


not obtained, but it appears clinically that this 


patient developed a coronary occlusion, which re 


sulted in his death 


Holma—Lynch 


Ulceration ot 
mucosa of colon second 
ary to diffuse infiltration 
of the submucosa wit! 


immature Ivmphoevtes 


Comment 


The pathological findings in the resected 
colon demonstrated that the massive melena 
in this case was due to diffuse leukemic in 
filtration and ulceration of the colon. Al 


though leukemic infiltration of the bowel 


frequently may result in oceult: or minor 


bleeding, it is rare for the process to result 
in massive melena, 

It is interesting to note that this patient 
also had extensive diverticulosis. Diverticu 
losis or diverticulitis alone may cause mas 
sive bleeding. Keith and Rint? reviewed 
317 cases of diverticulosis and diverticulitis 
and found that 19 patients (6 ) had mas 
sive melena. All of their cases were man 
aged conservatively with no deaths. Cate 
reported a case in which radical subtotal 
colectomy Was necessary to control massive 
melena secondary to diverticulosis. — 
stated that conservative measures had sut 
ficed in all cases reported up to that time 

Diverticula are rather common in patients 
past the age of 50. Therefore lesions in the 
colon producing massive melena will be as 
sociated with demonstrable diverticula fre 
quently as an incidental finding. We agree 


$ 


with Moore,* who points out that the pres 


ence of diverticulosis or diverticulitis does 


y 


not prove by any means that the diverticula 


are the source of the bleeding. 


Summary 


Although leukemia infiltration of the gas 
trointestinal tract frequently results in oc 
cult or minor melena, it 1s uncommon. for 
leukemic infiltration of the colon to result 
In massive melena. 

A case is reported in which diffuse leu 
kemic infiltration and ulceration of the colon 
resulted massive melena and required 


radical subtotal colectomy to control the 


bleeding, 
The presence of demonstrable diverticu 
losis ina patient with melena does not mean 


that the diverticula are always the source 


of the bleeding. 


A. M. A. ARCHIVES OF SURGERY 
Dept. of Surgery, University of Texas, Medical 
Branch. 
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Chloroprocaine (Nesacaine) — Its Relative 


Nontoxicity 


as Demonstrated by Epidural Anesthesia 


F. PAUL ANSBRO, M.D.; ALBERT E,. BLUNDELL, M.D.; ROBERT E. FURLONG, M.D.; 
JOHN W. PILLION, M.D., and BENSON BODELL, M.D., Brooklyn 


We have made diligent efforts during 
the past 10 years to find an anesthetic solu- 
tion which could be used with safety in 
clinical anesthesia. We were convinced of 
the value of epidural anesthesia mainly 
because, in contrast to spinal anesthesia, 
it was relatively free of neurological se 
quelae, e. g., headache. Our difficulty was 
in finding a solution for epidural use which 
would afford the same abdominal muscle 
relaxation as does spinal anesthesia and 
yet not prove toxic. This was a problem 
because the great vascularity of the epidural 
space makes absorption easy and the high 
concentration of the solution, as well as 
the vastly increased volume necessary in 
epidural block, rendered its inherent tox 
icity manifest on too many occasions. Our 
credo regarding a drug useful in_ local 
or regional anesthesia is) summarized in 
Table 1. 

With these principles in mind, we inves 
tigated procaine in 2% concentration and 
found that it 
potency: there was, in addition, a moderate 


fell short in effectiveness or 


degree of toxicity. We increased the con 


centration to 5% and, paradoxically, ob 
tained effective relaxation with only slight 
increase in toxicity.’ Seeking an_ effective 
drug in lower concentration, we next in 
vestigated lidocaine, and, although it was 
potent, found it more toxic than any other 
agent in the 2% solution used epidurally, 
Hexyleaine was much better, with only 


one-tenth the toxicity of lidocaine. Chloro 
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TABLE 1.—-/:ssenttal Properties of a Drug to Be 
Used nm Local or Regtonal Anesthesta 


1. Low absolute and relative toxicity 


High degree of potency 
Short latent period 

. Prolonged duration 
High degree of ditfusibility 


procaine hydrochloride ( Nesacaine *), al 


though requiring 3 concentration to be 
effective epidurally, was the least toxic of 
all the agents investigated (Table 2). 

TABLE 2.— Relative 


Toxtetty of clnesthette Agents 


Investigated 


Concen 
No. of 


tration, 
‘ Cuses 


Agent 


Procaine 1000) 
Lidocaine y 1000 
Hexyleaine 1000 
Chioroprocaine 2000 


Chloroprocaine (Nesacaine) 


As is readily apparent trom the struc 
tural formula, chloroprocaine (fig. 1) 1s 
procaine with an atom of chlorine substi 
tuted on the second carbon of the benzene 


ring of the molecule. I:xhaustive investi 


“ 


gations by Foldes *" and his associates have 


demonstrated that with halogen substitution 
in the ortho position of the benzene ring 
of esters of benzoic acid derivatives and 
ethanol, hydrolysis (and subsequent detoxi 
fication ) by plasma procaine esterase takes 
place four times as fast as with procaine 
HCl. demonstrated that the 


also 


Maltbie 
tories, Inc., Division of Wallace & Tiernan, Ine 
selleville, N. J. 


* Nesacaine was supplied by Labora 


4 
| 2 
3 
‘ 
No. of 
Rea Poxicity, 
Potency tions 
+++4+4 0.05 
; 


fal Cl 


Fig. 1.—Structural formula of chloroprocaine 
(Nesacaine). The compound is essentially procaine 
with a chlorine atom in the ortho position of the 
benzene ring of the molecule 


of chloroprocaine hydrochloride in 
mice and guinea pigs was 1,000 mg/kg., as 
The 
found that it had a higher therapeutic index 


compared with mg/kg. for procaine 


hydrochloride. same investigators 


than any agent investigated, Owing to. its 


high potency and low systemic toxicity, 


which are due, as stated, to its rapid en 
this 


zymatic hydrolysis the blood. In 


CHEMICAL REACTIONS of NESACAINE 


A. M. A. ARCHIVES OF SURGER)S 


connection, Moore‘ has pointed out that 
one of the causes of true high blood levels 
of a drug, with resultant convulsions, is 
“unusually slow detoxification.” 

The action of chloroprocaine is the usual 
action of a local anesthetic drug. The free 
base of the hydrochloride solution is re 
leased in the alkaline tissues of the body 
blocks the 
contact with it. The chlorine atom in the 


and conduction in nerve on 
ortho position increases not only hydrolysis 
but also the rapidity of nerve penetration 
and potency as a blocking compound. The 
chemical reactions involved are as follows 
(hig. 2): The acid hydrochloride salt’ of 
chloroprocaine comes into contact with the 
buffer system of the tissues, where neu 
tralization takes place,* and chloroprocaine 
exists as a tertiary amine base and as such 
penetrates the membrane of the nerve cell 


and acts there on polar groups; or it may, 


H. 
Cl 


Sod_ bicarbonate 


\ \ Acid Salt 
VA 


+ NaOC-OH 


IONIZATION of NESACAINE 


H 


CoH. 
NaCl + HO-C-OH + 
Free base 


Carbonic 
acid 


HYDROLYSIS of NESACAINE 


+ ,CoHs 


Cl 


H CoHs 


+ OH 


Quaternary ammonium form 


-O-CHp-CHp -N 


GoM, 


+ HOH 
hydrolysis 


Free base 


Cl 
+ HO-CHp~ CHp 
CoHs 
Diethylaminoethanol 


NHp 
PABA 


The chemistry of chloroprocaine (Nesacaine ) 


Jan., 


78, 


NH, 
Hs, 
CH, 
C,Hs 
Cl 
HOH 
NH> NH> 
0 
i 
C-OH 
ail Cl 0) 
NH, 
76 
: 


CHLOROPROCAINE (NESACAINE) 


on ionization, dissociate into cations ( form- 
ing a quaternary ammonium compound ) 
and anions. If the tertiary amine base 
penetrates to the intracellular area, the posi- 
tive elements, or cations, may act by axonal 


block. If 


larly, the cations may act by synaptic block, 


dissociation occurs extracellu- 
in a manner similar to other quaternary 


ammonium compounds.® However, most 
evidence points toward the undissociated 
(nonionic) molecule producing anesthesia 
by chemical combination of the agent with 
the lipoproteins of the cell membrane and 
a consequent stabilization of the membrane 


potential. 


blood 


chloroprocaine is hydrolyzed into diethyl 


Qn absorption into the stream, 
aminoethanol and para-aminobenzoic acid 
(PABA), which are relatively nontoxic to 
the organism (lig, 2). As mentioned be 
fore, this hydrolysis takes place rapidly 
of the 
atom, and thus toxic amounts of the drug 


because of the presence chlorine 


are unable (except in rare instances) to 
accumulate and produce cortical stimulation, 
with resulting convulsions. On the basis 
of these investigations of Foldes, we began 
our series of epidural blocks with chloro 
procaine, 

Toxie manifestations, as indicated — by 
cortical stimulation resulting in convulsions, 
are, of course, dependent upon many fac 
tors,'' the most outstanding of which are 
indicated in Table 3. 

The lumbar epidural space provides opti 
mum conditions for evaluating anesthetic 
solutions. The presence of the dense ver 


tebral plexus surrounding the area into 
which the solution is injected renders ab 
sorption into the blood stream very likely, 
and thus inherent toxicity becomes readily 
apparent. Also, the resulting relaxation of 


Factors Affecting Toxicity of 
Anesthetic Agents 


TABLE 3 Regtonal 


1. Concentration and volume of the drug injeeted 
2. Vascularity of the tissues where it is injected 
3. Rate of absorption into the blood stream 

4. Rate of elimination or detoxification 


Inshro et al 


the abdominal muscles provides an index 


of effectiveness, for block of motor nerves 


‘is a better norm for judging potency than 


the effect on sensory nerves. Our experi 
ence confirms that of others, that even very 
low concentrations of anesthetic solutions 
will provide sensory anesthesia but higher 
concentrations are 


necessary to pro luce 


muscle relaxation, 


Comment 


Procaine was used 10 years ago because 
there was no other agent available at the 
time. The 2 solution was not consistently 
Qn this 


account the concentration was increased to 


effective in producing motor block 


¢, with a corresponding inerease po 


tency! Lidocaine was then brought out 


use and was received enthusi 
The 
effective for abdominal motor block, but the 


for clinical 
astically by us. solution was in 
solution produced excellent: relaxation. 
However, toxic manifestations in the form 
of convulsions became apparent with much 
greater frequeney than with procame 
(Table 2), 

Hexyleaine 2% produced effective relax 
ation and was found to be much less toxie 
( Table 2) 


investigated chloropre caine on 


than lidocaine Continuing our 
search, we 
the recommendation of we 


are now convinced of its excellent 


We 


epidural block and have had only one re 


Proper 


ties. have used it in 2,000) cases of 
action manifested by a convulsion following 


The 


was easily controlled by a small amount of 


injection of the solution convulsion 


thiobarbiturate. Chloroprocaine Is at pres 


ent the best agent we have used. As is 


evident from Table 2, it has been emploved 


in twice as many cases as the other agents 


and had but one-half the toxicity percentage 
of the least toxic of the other agents em 
ployed. In view of the relative nontoxicity 
demonstrated in this large series of cases, 
considered as all 


chloroprocaine may be 


anesthetic agent suitable for local or re 


gional procedures, 


33 
/ 
: 


Summary 

Chloroprocaine (Nesacaine), as demon- 
strated by epidural anesthesia for abdom- 
inal surgery in 2,000 cases, has manifested 
the lowest toxicity of the four agents em 
ployed. This would indicate its value as a 
safe local or regional anesthetic agent. 

544 FE. 43d St. (3). 
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Transgastric Catheter Drainage of Pancreatic 


Pseudocysts 


W. ALBERT BREWER, M.D., and ORD L. SHUMWAY, M.D., Phoenix, Ariz. 


The surgical management of pseudocysts 
of the pancreas during the past 30 years 
has undergone continual revision. [ach 
method of therapy has demonstrated some 
degree of success but at the same time has 
yielded to objections and disadvantages, 
both 


management, on the other hand, has given 
18 


real theoretical. Conservative 


poor results,'> owing to progressive in 
crease in size of the pseudocyst with ex 
ternal pressure on the viscera, particularly 
the stomach and duodenum, with pain, in 
anition, and cachexia. Spontaneous rupture 
has occurred and is followed by a_ high 
mortality unless the patient is fortunate 
enough have the cyst rupture into one of 
the hollow viscera. 

Excision of the cystic mass has for the 
most part been proved impractical, owing 
to the intimate association of the inflamma 
tory wall of the cyst with the structures 
bordering the lesser sac, including the vas 
culature of the region. In the unusual case 
in which excision was technically possible, 
as; in smaller cysts of the tail of the pan 
creas, the results have been good, 

external drainage of the contents of the 
cyst has been frequently employed and has 
been of two types, simple catheter drainage 
and Catheter 
has permitted decompression of the cyst but 


marsupialization. drainage 
has been found surgically unsound because 
of the frequency of recurrence following 
catheter removal, as well as the develop 
ment of persistent fistulae. The latter com 
plication of pancreaticocutaneous fistulae 
has, in fact, been a discouraging factor in 
marsupialization of the cyst to the anterior 
1958 
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abdominal wall. Implantation of the sinus 
tract into small bowel has occasionally been 
found following these 


necessary proce 


dures. Autodigestion of the abdominal 
wall, infection, hemorrhage, and inanition 
have contributed to the poor results after 
marsupialization.'71* This method has been 
widely used because of its inherent safety 
in difficult: problems,® but in series of 
21 cases the average period of drainage, 


Wats 


with its attendant morbidity, 
weeks." 
Dissatisfaction with  external-dramage 
techniques stimulated investigation on in 
ternal-drainage procedures. Jurasz,* 
early as 1931, recognized the surgical ad 
vantage that existed in the fusion that se 
frequently occurs between the anterior sur 
face of the pseudocyst and the posterior 
gastric wall. The tendency for this to de 
velop is favored by the anatomical position 
of the stomach as it forms the anterior wall 
of the lesser sac, within which the pseudo 
cyst Is prone to develop. Incision into the 
fused wall of the stomach and pseudocyst 
permits drainage of the cyst without the 
attendant hazards of an internal anastomo 
sis between an inflammatory wall and a 
hollow viscus. The possibility retlux 
of gastric contents into. the Cavity of the 
been demonstrated 
18 


pseudocyst has roent 


genographically and is more likely to 


made in the antral 


The 


has 


occur if the stoma is 


portion of the stomach. premature 


closure of such a stoma also caused 


some concern. In spite of such considera 
tions, this procedure has met with consid 
erable clinical success and is the basis for 
the procedure we wish to describe shortly. 

Other means of internal drainage have 
been explored and have met with varying 
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tis: 
ily 


success. Anastomosis of the fundus of the 
gallbladder and the cyst wall with and with 
out ligation of the cystic duct has been tried,* 
with limited success. Cystojejunostomy has 
been utilized successfully, but with some 
failures,!® due to suture-line leakage and 
This, 


which jejunal contents may enter the cavity 


peritonitis. and the facility with 
of the pseudocyst, led to the Roux-en-Y 
short-cirecuiting procedure. The cystojeju 
nostomy with a proximal jejunojejunos 
tomy has obviated this difficulty and, in 
fact, appears to be an excellent procedure 
when for some reason a transgastric ap 
proach cannot be performed. simpler 
side-to-side eystojeyunostomy with a proxi 
mal side-to-side jejunojeyunostomy has its 
adherents. ! 

Keeently drainage of pseudocysts via the 
pancreatic duct system, with which at least 
some of these cysts appear to communicate, 
This 


plished by means of sphincterotomy with 


has been advocated.’ was accom 
and without catheterization of the duct ot 
Wirsung by polyethylene tubing via_ the 
stump of the eystic duct. This challenging 
concept maintains that the persistence of 
the pseudocyst is due to spasm, stricture, 
or obstruction at the sphincter of Oddi. 
(Obstructive factors within the pancreas it 
self, however, would not be obviated by 


sphineterotomy alone, 


STOMACH 


PSEUDOCYST 


= \ 
ANTERIOR 
GASTROTOMY 


A.M. AL ARCHIVES OF SURGERY 

The technique of pseudocyst drainage we 
are reporting is a modification of the trans 
gastric approach utilized successfully by 
Jurasz in 1931 and by a large number of 
operators since. This procedure was out- 
lined in 1944 by dos Santos * as theoreti- 
cally feasible, but we have not as yet found 
a paper describing its actual application. 
It is predicated on the existence of adhesive 
fusion between the pseudocyst and the gas 
tric wall, which the overwhelming majority 
of these lesions demonstrate. An anterior 
gastrotomy is made, exposing the posterior 
wall of the stomach draped over the pseu 
docyst. The pseudocyst is then entered 
through a small posterior gastrotomy and 
its contents aspirated. The cyst wall should 
be biopsied. A large mushroom catheter is 
inseried in the cavity of the pseudocyst and 
the posterior gastric aperture snugly closed 
The 


facilitated by alteration of 


catheter 
the 


The catheter 


about. it. withdrawal of the 
may be 
mushroom tip with 
is allowed to traverse the stomach and is 
brought out through a small gastrotomy on 
the anterolateral wall of the stomach, and 
the stomach is sutured to the anterior pari 
etal peritoneum, as in a feeding gastrotomy, 
Closure of the larger anterior gastrotomy 
opening is performed in a routine fashion. 

The pseudocyst cavity is kept empty by 
gentle, continuous suction on the catheter 


for several days, and the patient may take 


CATHETER 


ABDOMINAL 
WALL 

Fig. 1 
transgastric catheter 


Diagram 
POSTERIOR GASTRIC 
WALL 


h~CYSTOGASTROTOMY 


APERATURE 
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TRANSGASTRIC CATHETER DRAINAGE: 


Shrinkage of 


food and fluids by mouth. 
the pseudocyst may be determined by cysto- 


grams. When there is x-ray evidence of 
complete obliteration of the cavity, the tip 
of the catheter may be drawn into the stom 
ach and used as a feeding gastrotomy or 
removed completely. 

The advantages of this procedure over 
the classical transgastric approach are two- 
fold. There is no reflux of gastric contents 
into the cyst cavity, and the aperture into 
the cyst is kept open until shrinkage of the 
cyst is accomplished. On the other hand, 
should the cyst be highly secretive, fluid 
and electrolyte loss via the catheter should 
be replaced by parenteral or oral routes. 
In effect, then, we have the simplicity of 
external drainage, which 1s converted to 
internal drainage when the conditions are 
right. Interposition of the stomach be 
tween the pseudocyst and the cutaneous 
aperture excludes the possibility of a per 
sistent The 


pancreaticocutaneous — fistula. 


Fig. 2 (Case 1) 


pseudocysts. 4, anteroposterior view ; 


Brewer—Shumway 


gastrocutaneous opening heals like a simple 
feeding gastrotomy wound. 


Report of Cases 


Case 1.—A 46-year-old married woman was ad 
Hospital, \riz., 


About 12 days before admission 


mitted to St. Joseph’s Phoenix, 


on Dee. 22, 1956. 


the patient developed generalized, aching, non 


radiating abdominal discomfort, of varied in 


tensity. Five days later her local medica! 


physician found a mass in the left upper quadrant 
The 


several 


past history revealed chronic alcoholism, ot 


years’ duration. Six years previously a 


perforated peptic ulcer had been repaired 


gically. There was no preceding story of ab 


dominal trauma or of biliary tract disease 


Physical /.xamination.—The patient was a very 


poorly nourished white woman, in no immediate 


distress. In the epigastrium and the left upper 


quadrant was a 1015 em., nontender, firm 


mass. It moved vertically with respiration, with 


litthe or no lateral motion. There seemed to be ar 


interval between the mass and the rib 
Neither the 


upper 


liver or spleen was palpable. ‘The 


gastrointestinal x-rays revealed large 


smooth extrinsic-pressure defect the lesse 


Deformity and displacement of the stomach as produced by the pancreatic 
B, lateral view 


~ 


curvature of the stomach and stippled calcification 
in the region of the pancreas (Fig. 2A and B). 
On Jan. 4, 1957, a laparotomy was performed, 


and transgastric catheter drainage of a_ large 
pancreatic cyst was established without difficulty. 
A specimen taken for biopsy from the cyst wall 
demonstrated acute inflammatory granulation tis- 
fluid culture 


showed moderate amounts of enzymatic activity. 


sue. The cyst was sterile to and 

The patient’s postoperative course was uncom- 
plicated with the exception of a slight temperature 
elevation on the third postoperative day and hal- 
lucinations suggestive of delirium tremens. A gen- 
eral diet was taken well on the 6th day, and on 
the 10th the patient 


mentally and cooperative. 


day was completely clear 


The appetite was satis- 
factory, and bowel action was normal. There was 
minimal drainage from the pancreatic cyst tube 
until the sixth day, when several 


ounces Was 


drained. Discharge from the hospital occurred on 
the 10th postoperative day, with the tube on de- 
the 22d day 


the catheter suggested that the cyst had diminished 


pendent drainage. By irrigation of 


markedly in size. Cystograms on the 24th day 
demonstrated the cyst cavity to be no larger than 
the tip of the mushroom catheter (Fig. 3). On 


Kig. 3 (Case 1).—After 24 days of transgastric 
catheter drainage of the pancreatic pseudocyst, the 
cyst cavity is no longer distensible in the cysto 
gram. 
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Fig. 4 (Case 1).—Absence of gastric compres- 
sion on the 35th day after transgastric drainage of 
the pancreatic pseudocyst. Anteroposterior view 
catheter withdrawn trom 


the 29th day the was 


the cyst, and four days later it was removed 
from the stomach. On the 38th day the gastrotomy 
wound was almost completely healed, and the pa 
tient had no abdominal complaints. 
35th 
showed no further evidence of pressure defect on 


the lesser curvature of the stomach (Fig. 4). For 


Upper gastro 


intestinal x-rays on the postoperative day 


the past six months the patient has been symptom 
free. 
Cask 2.—A had 


noticed anorexia and epigastric fullness for several 


76-year-old Mexican woman 


months. More recently there had been episodes of 


There was mild abdominal 


pain but no change in bowel habits or stool char- 


vomiting. associated 


acteristics. [Examination demonstrated an elderly, 
slender woman who appeared chronically ill. In 
the upper 20 cm. mass filled the 
epigastrium and extended slightly to the right of 
the midline. 
cystic on 


abdomen a 


The mass was tense but somewhat 
compression. It 
moved with respiration. 


nontender and 
There was slight lateral 
mobility. The remainder of the abdomen was soft 
and flaccid. 


was 


The upper gastrointestinal x-rays demonstrated 
gastric filling at first only in the proximal two- 
thirds. A soft tissue mass compressed the stomach 
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TRANSGASTRIC CATHETER DRAINAGE 


on its medial surface and obliterated the antrum. 
There were spreading of the duodenal loop and 
stasis of barium in the loop. 

On June 8, 1957, a laporotomy was performed, 
revealing a 25 cm. pancreatic cyst, which tended 
to displace the gastric antrum anteriorly and 
superiorly. The colon and stomach were adherent 
to the The turn, 
appeared to originate from, and was firmly at- 
tached to, the body of the pancreas. The patient’s 
condition was precarious, with marked fluctuations 
in blood pressure, and it was apparent she could 


surface of the cyst. cyst, in 


not tolerate the extensive dissection required for 
a cystectomy. A 9 cm, anterior gastrotomy was 
performed; the common wall between the posterior 
wall of the stomach and the cyst was opened, and 
considerable gray-colored, cloudy fluid suc 
tioned away. A biopsy specimen was taken of the 
cyst wall, and the margins of the cystogastrotomy 
with interrupted 
sutures A 


sutured absorbable 
(gut) 
catheter was inserted through the opening into the 


brought out of the 


stoma were 


surgical large mushroom 


cyst cavity and stomach 
through a small gastrotomy opening in the lateral 
wall of the stomach, which, in turn, was sutured 


The 


was brought out through a small stab wound in 


to the lateral parietal peritoneum. catheter 


the left upper abdomen. The anterior gastrotomy 
opening was closed with an inverting 
(gut) 
reinforced with interrupted silk sutures. 


layer ot 


chromic absorbable surgical sutures and 


The biopsy report from the cyst wall indicated 


a papillary epithelium with nuclear disparities, 


consistent with a papillary adenocarcinoma of low 
yrade 

The patient’s postoperative course was one ot 
slow recovery, complicated by right basilar atelec- 
tasis and pneumonitis. evidence of 


Karly con 


gestive failure responded to digitalization 


from the 
250 ce. daily 


Drainage abdominal catheter averaged 
for the first four or five days and 
There 


was still a daily output of 2 or 3 0z. (60 or 90 cc.) 


decreased gradually in amount thereafter 


when the tube was removed, several weeks later 
The patient’s discharge from the hospital occurred 
on the 14th postoperative day. 

In view of 


the histopathology of the lining 


epithelium from the wall, it is 
that 


value in this instance. 


cyst recognized 


this procedure has been of only palliative 
The patient has continued 
to improve clinically since surgery and has gained 
weight. At present she is symptom-free, and there 
is no palpable epigastric mass. An upper gastro- 
intestinal series on Sept. 30, 1957, showed some 
Straightening of the lesser curvature of the stom- 


ach. 


Comment 
In addition to the obvious simplicity of 
the 


operative procedure in transgastric 


Brewer 


Shumway 


catheter drainage of pancreatic pseudocysts, 
several other considerations may be empha 
sized. Decompression of the cyst cavity ts 
permitted to take place over a period of 
several days or weeks by the simple ex 
pedient of external drainage. The progress 
of this shrinkage may be easily followed 
by cystograms. The catheter technique pre 
vents dumping of gastric contents into the 
cyst cavity and, at the same time, ensures 
After 
the pseudocyst has collapsed, the tip of the 


an adequate anastomotic aperture. 


catheter may be withdrawn into the lumen 
of the stomach and be used as a feeding 
gastrotomy or withdrawn entirely if the 
patient's The 


interposition of the stomach excludes the 


alimentation is adequate. 
possibility of persistent pancreatic fistulae 
as the gastrocutaneous tract heals within a 
few days without difficulty. 


Summary 


Various surgical methods of handling 
pancreatic pseudocysts are outlined, with 
some of the disadvantages of each method. 
A method of transgastric catheter drainage 
is presented in detail and is advocated in 
those cases in which there 1s fusion between 
the pseudocyst and the gastric wall. When 
the cyst cavity ts collapsed and shrunken, the 
catheter is removed, resulting in internal 
the 
Two 


fistulization of tract: between pancreas 


and stomach. cases are illustrative, 


and the advantages of this procedure are 


discussed. 
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Effect of Surgery for the Primary Lesion in 


Breast Cancer 


BENJAMIN F. BYRD JR., M.D.; SAMUEL E. STEPHENSON JR., M.D., and INNES A. NELSON, M.D., 


Nashville, Tenn. 


During the 32 years from 1926 through 
1957 there 826 
breast cancer seen by the staffs of the 
Vanderbilt Hospital. 
have been 845 breast cancers seen in this 


have been women with 


University There 


group of 826 patients. It is the purpose 
of this paper to review the fate of these 
patients and to try to get some help from 
this accumulated experience that will serve 
as a guide to the therapy advised for future 
patients. 

Of the 826 patients that were available 
for study, 77 were treated primarily else 
where and were referred to the University 
Hospital for treatment of metastatic cancer 
(Table 1). 


completeness, these patients are not further 


Except for the purposes of 


surveyed. There were 72 patients who did 
not receive any type of surgical treatment 
for breast cancer but on whom the diag 
nosis made with 


was relative certainty. 


These patients did receive surgical 
treatment for the primary lesion for one 
of three reasons: (1) the advanced stage 
of the disease, (2) the presence of coneur- 
rent disease, in a very few instances, or (3) 
the patient refused treatment. All of these 
patients have been followed and are used 
as a base-line check against the experience 
of others. 

There have been careful statistical studies 
on the average survival of the untreated 
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Taste 1—Treatment Data on 826 Patients with 
Breast Cancer 
‘Total patients Sut) 
‘Total cases M45 
Not primarily treated at V.U. HH 77 
Primarily seen at V. 76s 
‘Treated by surgical removal Hut) 
No surgical treatment 72 
Lost to follow-up 2 (0.2 


patients with breast cancer. Daland ? stated 
that the average survival was 40.5 months. 
(greenwood * showed in his series an aver 
age survival of 38.5 months. In our own 
smaller series there was an average survival 
of 38.5 This 
onset of symptoms. There is no wide dis 


months. is calculated from 
parity in any of the figures on this phase 
of breast cancer. The significant point is 
that these represent the only patients in our 
receive form of 


series who did not some 


surgical therapy. These have the poorest 


absolute survivals of any group in_ the 
study, 

The population of middle Tennessee is 
uniquely suited to follow-up surveys. The 
people are in large part farm dwellers, and 
usually some trace of patients can be found. 
This accounts for the high percentage of 
followed patients ; only 2 (0.20) have been 
lost to follow-up study. One is a native 
Czechoslovakian, who has left this country. 
The other patient was operated upon in 
1926. She has not returned for her post 
operative visit. Both these patients are in 
the radical mastectomy group. The follow 
up of this group is 99.59% complete. All 
patients in the other component parts of the 
series have been followed. 

The surgical procedures which have been 


used are comparatively well standardized. 


R5 


aS 

4 

BM 
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There have been four simple excisions of 
the 167 
simple mastectomies. The simple mastec- 


breast cancer. There have been 
tomy has included removal of the breast, 
the pectoral fascia, and, in some instances, 
the 


have 


There 
The 


technique of this operation has been mi- 


adjacent subpectoral nodes. 


been 515 radical mastectomies. 
nutely described by Brooks and Daniel.’ 
The operation is characterized by the fact 
that sharp dissection is employed in clean- 
ing the axilla and that it follows the outline 
of the Halsted® procedure. There have 
been 10 
which have been described in detail by 


Noel.® 


therapy which has been employed for the 


extended radical mastectomies, 


In addition to the basic surgical 


primary lesion, various methods of adjunct 
therapy have been started in continuity with 
the original surgery. It is our belief that 
no patient can be cured of breast cancer 
except. by surgical excision of the lesion, 
Although there are many methods for treat 
ing metastatic cancer, there is basically only 
one method of cure. The adjunct therapy 
employed has been principally radiation, 
although a few patients have been subjected 
to immediate Oophorectomy and a few have 
been given androgen therapy from the time 
of the original surgery. Many of the pa 
tients in this series have received treatment 
for metastatic cancer, but we believe that 
this treatment does not) change survival. 
It may result in’ subjective improvement 
and comfort. 

The composition of the various groups 
treated surgically is shown in Table 2. Of 


the patients seen, 9.5% were not treated 


TABL Survival . 


Type Treatment 


Shiaple excision 

Simple mastectomy 
Supraradical mastectomy 
Radical mastectomy 


Total 376 
(68.6%) 
No surgical treatment 6 
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Taste 2.—Patients Surgically Treated at 
Vanderbilt University Hospital 


No. 


Patients Followed 


Simple excision 

Simple mastectomy 
Supraradical mastectomy 
Radical mastectomy 


surgically. In 90.50, some type of surgical 
removal of the primary lesion was done. 
This figure is unusually high. We feel it 
is not a result of patient selection but a 
reflection of a willingness on the part of 
the operator to do a limited removal of an 
advanced lesion. The survivals after vari- 
ous forms of therapy are shown in Table 3. 
There is a single 30-year survivor, but there 
are numerous 5- and 10-year survivals after 
both radical and simple mastectomy. In 
the untreated group there are no 10-year 
survivors and only one 5-year survivor. 
These figures are calculated from the time 
of the first visit to the University Hospital. 
It would seem that in this series the sup- 
posed maximum apparent curability of 20 
is far exceeded.® 

Table 4 gives the distribution of patients 
by the year of their original operation. 
This shows the number of our series that 
are available for follow-up 5, 10, and 20 
years after surgery. The five-year survivals 


The 


are recorded for each of the decades. 


low survival among the simple mastectomy 
group done between 1926 and 1937 is due 


the disease in 


the patients subjected to surgery. The in- 


to the advanced stage of 


crease In survivors operated upon between 


Ifter Intttal Treatment 


Survival, Yr 


102 
(30%) (18.6%) 
0 
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: 4 4 
167 167 
10 10 
515 
3 5 20 30 
0 0 0 0 
68 3H 4 0 0 
var 3 3 0 0 0 
305 25 24 1 
244 
(46.3%) 9.1%) 
1 0 
86 
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Taste 4.—Distribution of Patients by Decades * 


1925-1937 1938-1947 1948-1952 1953+ 
Simple 29 (3) 66 (23) 39 (11) 33 
Radical 100 (49) 145 (71) 146 (84) 120 
Supraradical 0 0 4(3) 6 
Total » 129 (52) 211 (94) 189 (9S) 168 


* Numerals in parentheses (_ ) indicate five-year survivals 


1948 and 1952 is evidence that there is real 
improvement in some facets of the problem. 
This may be the result of early diagnosis 
or of improved radiation techniques. As 
yet, there is no way of separating the many 
factors involved. 

Our most recent experience shows that 
50% of all 
patients treated surgically for breast cancer 


for the first time more than 


In the five 
vears 1948-1952 there were 98 five-year 
survivors after surgical removal of a breast 


have lived five or more years. 


cancer. This represents 51.90 of the total 
number of patients treated. In the period 
1925-1937 there were 40.20¢ five-year sur 
In the 1938-1947 period this had 
increased slightly to 44.1. 


vivors. 
The present 
increase represents a larger number of pa 
tients seen and more of this total who were 
living after five years. 

Much has been said concerning the high 
“malignaney” of tumors occurring the 
younger age groups. There are many things 
which would seem to produce this effect. 
It may be that the younger women are less 
suspicious of lumps in the breast, since 
there are periodic changes in the physical 
consistency of the mammary glands in the 


Taste 5.-luration 


R 


premenstrual phase of each menstrual cycle. 
It may be that the coexistence of breast 
cancer and menses has a catastrophic effect 
on the patient. There are many possibilities 
which might explain this belief. Table 5 
demonstrates that fact that there is a long 
delay in the treatment of the primary lesion 
in women 20-29 age. This is 
longer than in any other group treated by 
radical mastectomy. Lees and Park ® found 


vears of 


no relation between age and relative malig 
naney of cancer. 

These patients who are found to have 
metastatic cancer at the time of their orig 
inal Operation have not consistently delayed 
their visit to a physician longer than the 
patient not having axillary metastases. For 
the most part, those patients who were sub 
jected to simple mastectomy have delayed 
longer than the patients treated by radical 
mastectomy, but this selection is result 
of the advanced stage of the disease in most 
of the patients treated by 
tomy. 


simple mastec 


There is no age at which delay is 


a consistent characteristic of the series. 
Table 6 gives ample evidence that age and 
survival are not significantly related. There 
are five-year survivors in every age group 
except that of 
trends of 5 


SO and over. The general 
and 10-year survival are fol 
lowed in each age group. There is no higher 
incidence of axillary spread in’ the third 
and fourth decades of life than there is in 
the seventh and eighth decades. The occur 
rence of axillary metastases is not greater 
in the young women. We have no evidence 
to support the general statement that breast 


Prior to Surger\ 


Preoperative Period, Mo 
With Without Patients Treated 

Age Group Simple Radical Simple Radical Simple Radical 
20-29 14.5 11.7 6.0 4 
30-39... 15.0 6.1 2.5 468 16 
40-49 12.4 S4 3.6 7.2 7] 170 
50-59. 7.7 45.0 “4 21 138 
10-69 23.7 4.1 12.4 07 4h 103 
70-79 ; 17.5 19 15.5 wt 49 ” 

80+ 14.2 5 25.0 16 1 
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TABLE 6. 


Less Than 60 Mo 


Simple Radical Simpl 


Age 


20-29 
4-49 
10-09 
70-79 


* C indicates with metastasis; 8, without metastas 


the 


woman who is subjected to surgical treat 


cancer is) more malignant in young 


ment of her primary lesion. 

It has been stated by Park and Lees 
that axillary metastases are found in 60 
of all women who present themselves for 
surgery within one month of the onset of 
symptoms of breast cancer. They also ob 
serve that this figure is increased by only 
154 during the next 35 months. Our own 
series agrees substantially with this obser 
More than half of those patients 
operated upon within 30 days of the onset 


vation. 


of symptoms had axillary metastases at 
the time of surgery (Chart 1). Of those 
patients operated upon more than one year 
and less than three years after onset, only 
59% had axillary metastases. Strangely, 
axillary metastases were found in less than 
one-half of the group operated upon more 


RELATION of AXILLARY METASTASES to PRE-OP DURATION | 


0-1 Mo 1-12 Mos 12- 36Mos 


1804 


Over 36 Mos 


120 


100 4 


No. of 
> 
Patients 804 


with 
Without 


Chart 1 
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Survival Period in Patients Operated upon More Than Five Years Before 


60-119 Mo, 120+ Mo. 


Radical Simple Radical 


Taste 7—Adjunct Therapy at 


Radiation.. 


Oophorectomy (A) Surgical 


(B) Radiation 
llormones 


than three years after the onset of symp 
toms. This suggests strongly that tumor 
growth and spread are in large part pre 
The in the 
control over metastatic spread may be indi 


determined. major factor 
vidual susceptibility. 

Three forms of adjunct therapy have 
been employed in the immediate postopera 
tive period; these are shown in Table 7. 
The major method of adjunct therapy has 
been irradiation. This bas been either the 
standard type of deep x-ray radiation ther 
apy (220 ky., giving up to 3,000 r per field ) 
or, more recently, Co radiation (giving up 
to + field). 
tomies have been done. 


per few oophoree 
In seven patients, 
androgen therapy has been started at the 
time of surgery and maintained. The only 
group of any significance in this series is 


Radiation Relation Metastases 


and Survival 


TABLE &. to 


Radical Simple 


Survival, 
Mo. 


Survival, 
Mo. 


Axillary 


Nodes Radiation Patients Patients 
No 
No 
Yes 
Yes 


No 
Yes 
No 
Yes 


108.8 
115.6 
59.3 


65.5 
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PATIENT SURVIVAL 
RA A 
Months: UNTREATED SIMPLE | 
Without with ithout » 
120 Met Met Met | Met | 
108 4 
96 4 | 
84 
72 | 
| | 620 
48 | 
| 
36 329 
245 } 
244 | 
140 | 
| 
Pre Op | 
Post-Op | 
J 


Chart 2 
the portion of the total number receiving 
radiation therapy. 

several years the general progran 
of advising radiation for those patients 
having axillary involvement has been fol 
lowed at the University Hospital. 
have been few patients in this series of 


There 
mastectomies who have received radiation 


in the absence of evidence of axillary 
spread (Table 8). Those patients who had 
axillary metastasis at the time of surgery 
and did not radiation either were 


operated upon prior to the use of deep 


rece! 


therapy or had minimal axillary involve 
ment. It that radiation did 
not seem to improve the survival after 


is of interest 


simple mastectomy but that the irradiated 
group showed a much shorter survival pe 
riod. Those patients who received radiation 
in addition to radical surgery in the absence 
of axillary spread did have a slightly longer 
survival period. Even if this is a significant 
figure, it does not seem to us to justify the 
added discomfort and incapacity that radia 
tion produces. 

Chart 2 


ship 


shows the lack of any relation 


duration and 


The 


significance of the presence or absence of 


between preoperative 


postoperative survival. tremendous 


axillary nodes as a prognostic factor in 


Ryrd et al 


FOR BREAST CANCER 


from the difference in 
survival in both the simple and the radical 
mastectomy Most of the simple 
mastectomies were done in patients who 
had that 
them poor candidates for radical surgery. 


survival is evident 


groups. 


some concurrent disease made 
This limited operation was employed in a 
few instances for lesions of microscopically 
early malignancy which were diagnosed by 
the pathologist on a breast removed for 
what was thought to be a benign condition. 
Since these figures are not corrected for 
deaths from causes other than cancer, the 
long survival period after limited surgery 
is enough to encourage the use of the pro- 
We 
found that radiation, as advocated by Me 
Whirter,’ adds anything to the survival 


cedure selected cases. have not 


after simple mastectomy, 

Table 9 shows the 13 patients seen at 
the University Hospital in whom lactation 
or pregnancy was a complicating factor. 
All of these patients have been treated by 
removal of the primary lesion. Those in 
whom simple mastectomy was advisable 
because of the extent of the lesion had a 
relatively short survival time. When radi 
cal mastectomy could be performed, the 
more than six-year average postoperative 
survival justified the attempt at cure. 

Of those patients who were treated by 
radical mastectomy 
ago, 209 
an over-all 


more than five years 


survived five This gives 


56.2%, not 


years. 


survival of cor 


rected. There were five postoperative 


deaths in this series of radical mastecto 


nies, giving an operative mortality rate of 
as compared with for the simple 
mastectomy group or an over-all operative 


mortality of O76. Only 40.30 of the se 


and Lactation 
Average 
Survival, 
Patient Mo 
Radical mastectomy 10 
simple mastectomy 24.4) 


Untreated 0 


| 


Year Surviwors m Relation to 


Metastases 


10 


Five-Yr 
Patients Survivors 


Ten-Yr, 
Survivors 


Axillary metastases 
al surgery 


No aXillary metastases 
it surgery 


ries were free from axillary spread at the 
time of radical surgery. This, again, is the 
result of the enthusiasm for operating upon 
all patients who can be considered even 
potential candidates for benetit by radical 
The 


ten-year survival rates are shown in Table 


mastectomy. uncorrected — fives and 
10. Patients who are operated upon for 
than 


five years have three possible fates. They 


breast cancer and survive for more 
are still alive, dead of cancer, or dead of 
Table 11 


in these five-year survivors and indicates 
the duration of 


other cause. shows the outcome 


their survival. Of those 
patients who are still alive, the average sur 
vival has already surpassed the average 
time of death of those patients dying of 
breast cancer after five years. This indi 
cates that many of these patients will sur 
vive until death from some other cause 
occurs, 

It is possible that any therapy employed 
for breast cancer may encounter disastrous 
consequences, In the face of this, the single 
curative and best’ palliative therapy must 
be employed. We believe that the removal 
of the primary lesion is the only method 
of curing the patient with breast) cancer. 
The 


expected lo modify the host-cancer relation 


removal of this lesion may also. be 
ship ina favorable fashion and permit pro 
longation of life. In this series there can 
he no reasonable doubt that five-year. sur 
vival has been increased by surgical extir 
pation of the primary lesion. This may be 
accomplished by simple mastectomy 
where radical mastectomy 1s inadvisable. If 


possible, radical mastectomy is the proce 
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Taste 11.—Patients That Survived Five Years 
Following Radical Mastectomy 


Range of 

Survival, Average, 
Patients Mo. Mo. 
108.3 
5 151.0 


135.3 


Ultimately died of breast ca 53 (25.3%) 0-2! 
2% (11.0%) 65-25! 
133 (63.707) 60-360 


Died of other causes 
Still living 


‘Total 5-yr. survivors 209 


dure of choice, contrary to. the depressing 
and fatalistic observations which other au 
thors have made. The day may be in the 
not too far distant future when the treat 


ment of breast cancer will consist of a 
simple removal of the breast and the added 
used of some cancerocidal drug which will 
the Until the 


of such an agent, the best treatment is still 


control metastases. advent 


surgical removal of the breast with judici 


ous use of adjunct methods now available. 


2122 West End Ave. (5). 
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Peritoneal Coccidioidomycosis 


ROBERT B. CRUM, M.D., Los Angeles 


An Argentine pathologist, Kobert Wer 
nicke,® first described coccidioidomycosis in 
1892. Since then, the pathogenesis and clin 
ical manifestations of the disease have been 
presented many times.* [ts clinical simi 
larity to tuberculosis is noted repeatedly in 
the literature. However, one of the out 
standing differences is the infrequent in 
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lig. 1 (Case 1).—Gran- 
formation around, 
SC E25. 


uloma 


the spherule; 


volvement of the gastrointestinal tract and 
peritoneum, lorbus * explained this infre 
quency as due to less inflammatory reaction 
associated with the pulmonary lesions, re 
sulting in litthe or no sputum production, 
This, in turn, produces less infeeted sputum 
which might be swallowed and thus involve 
the gastromtestinal tract. Intestinal lesions 
have only rarely been reported im autopsy 


material." Collins ' found histological evi 


dence of coceidioidomycosis as an incidental 


. 
— 
ai 
4 


finding in 11 out of 50,000 vermiform 
appendices, 

Ruddock and Hope* reported a case in 
an Oriental who was thought to have liver 
cirrhosis, but peritoneoscopy showed mil- 
iary tubercles of the peritoneal surfaces. 
I:xamination of the tissue removed revealed 


He died 


one month later with widespread dissemi- 


nodules of Coccidioides immitis. 


nation in the lymph nodes, chest, liver, kid- 
neys, and spleen, confirmed by autopsy. 
The authors reported this as “the first case 
of coceidioidal peritonitis reported in_ the 
literature in which the diagnosis was proved 
before death.” 

This report, coupled with the findings of 
lorbus, would lead to the impression that 
coccidioidal peritonitis, a form of dissemi- 


nated coccidioidomycosis, carries very 


A. M. A. ARCHIVES OF SURGERY 
high, if not universal, mortality. To pre- 
vent such a false assumption, we present 
two cases of recovery from coccidioidal 
peritonitis. 


Report of Cases 


Case 48-year-old Caucasian construction 
worker entered the hospital on Jan. 30, 1957, com- 
plaining of a abdomen of six weeks’ 
duration. Three months prior to admission he had 
spent two weeks in the San Joaquin Valley, Cali- 
fornia, on a construction job, 


swollen 


During this time 
he contracted what he thought was a common cold 
but did not stop working. His symptoms cleared 
in the usual time without apparent complication. 
No skin rash developed, and he was asymptomatic 
for six weeks, 


until the gradual onset of ab- 


dominal swelling, for which he was admitted to 


the hospital with a presumptive diagnosis of 


neoplasm. Physical examination showed well- 


developed, ambulatory white man in apparent good 


health, whose only 


significant finding was a dis- 


Pag. 2 (Case 
Spherule showing 
spores; 1,100 


end- 
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PERITONEAL COCCIDIOIPOMY COSTS 
tended abdomen with signs of ascites. The vital 
signs were all normal, and there was no evidence 
of rash or subcutaneous nodules. The lungs were 
clear to percussion and auscultation. 

Laboratory Iindings.—The 
was 11,000 cells per cubic millimeter, with 11% 
eosinophils; hematocrit, 447% ; 
and serum alkaline phosphatase, 2.8 units; sulfo- 
bromophthalein (Bromsulphalein) test showed 7% 


white blood count 


urinalysis normal, 


dye retention after 45 minutes; blood urea nitro 
gen was 12 mg. %, and the serum proteins were 


7.3 gm. % 


with a normal albumin :globulin ratio 
X-Ray Findings.—The 


x-ray revealed some discoid atelectasis at the right 


routine admission chest 
base and linear strands at both bases, interpreted 
as residuals of a nonspecific Barium 
upper and 


pleuritis 
studies of the lower gastroimtestinal 
tract were negative for any evidence of pathology 
Intravenous pyelograms showed bilateral dye ex 
cretion, without displacement of the ureters 


Hospital Cowrse. 


tion for the 


-The most plausible explana 


signs presented seemed to be 


Fig. 3 (Case 2).—Gran- 
ule formation around the 
spherule ; 125. 


Crum 


malignaney, and exploration was through the ab 
domen, on Feb. 14, 1957. 
of straw-colored ascitic fluid was present in the 
The 


were 


Approximately 2 liters 
visceral and parietal 
with 

in diameter, without 


peritoneal cavity. 


peritoneal surfaces studded whitish 


nodules 1 to + mm gross 
inflammatory reaction. A 4 cm. nodule was pal 
There 
was some firmness in the antrum of the stomach, 


pable over the left dome of the liver 


but the rest of the exploration was negative for 


evidence of any primary focus. It was seemingly 


obvious that this man had metastatic, nonresec 
table carcinoma, and after an omental biopsy, the 
abdomen was closed. However, the histological 
examination of the biopsy omental tissue showed 
Within a few 


days after surgery, some of the ascites had reac 


the typical spherules of C. immitis 


cumulated, but then subsided spontaneously after 


Needle 


10 days after operation was unsuccessful 


one week. aspiration of the peritoneal 


CAVIEN 
i removing any fluid for culture purposes 
skin tests done 


Coccidioidin postoperatively 


showed no reaction in concentrations up to 1:10 


4 
| 


That this was an anergic reaction was borne out 
by a complement-fixation test on March 27, 1957, 
which 44 1 :128, 
negative with a 1:256 dilution. The precipitation 


was with a dilution of and 


test was positive at 1:10 dilution. Sedimentation 
rates varied from 26 to 30 mm. in one hour by 
the Wintrobe method. 

The 
without granuloma formation. 
the operation. The 
the previously 
atelectasis and has remained essentially negative. 


healed primam 
He gained weight 


chest 


abdominal incision per 


after x-ray showed 


resolution of described discoid 

Three months after the exploratory laparotomy, 
medical treatment was begun, although the patient 
was free of symptoms. This consisted of intra- 
venous amphotericin B* given daily for five con 
secutive days in doses of 50 mg. per day diluted 
in 1,000 cc. of 5% 


course with the same dosage was repeated after 


dextrose in water. A) second 


* Amphotericin B ois derived from a growth of 
Streptomyces and produced by Squibb & 
Sons for research use only at this time 


M. A. ARCHIVES OF SURGERY 


a two-day interval. A third course was not given 
because of nausea. 

The complement-fixation test rose to a titer of 
1:256 before the Amphotericin B was given. The 
serological the next eight 
fall in titer. At the 
time he has no specific complaints. The comple- 


tests during months 


showed a gradual present 


ment-fixation test titer is no longer in the dis- 
seminated range, having come down to 3+ 
1:8 dilution. The precipitin test 


negative after the initial positive reaction follow- 


in the 
has remained 
ing the establishment of the diagnosis. 

It has now been one year since the onset of 
this patient’s disease, and, because of the negative 
precipitin test and falling complement-fixation test 
titer to the nondisseminated range, coupled with 
the clinical signs of well-being, we feel that the 
disease has been arrested. 

2.—A 30-year-old Caucasian man entered 
the hospital on Sept. 19, 1949, for the surgical 
repair of an uncomplicated right inguinal hernia. 
One year prior to admission he had spent some 


time in known endemic areas. Four months prior 


¥ 


Fig. 4 (C 
Spherule 


ase 2) 


showing end- 


1,100 


spores; 
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PERITONEAL COCCIDIOIDOMYCOSIS 


to admission he developed transient swelling and 


redness of the knees and 


private physician with penicillin, with concomitant 


was treated by his 
subsidence of his symptoms in two days. Physical 


examination showed a healthy ambulatory man 
The only significant finding was the large, reduci 
ble inguinal hernia. 

The white blood cell 
count was 9,050 per cubic millimeter, and the dif 


ferential count was normal. 


Laboratory Findings 
There was no anemia, 
but the Wintrobe sedimentation rate was elevated 


to 24 mm. The urinalysis was normal. 


The 
x-rays revealed no pathological 


X-Rays Findings. routine admission and 


subsequent chest 


changes. A barium study of the upper gastro 


intestinal tract, with a small-bowel series, was 
normal. 
Hospital Course—On Sept. 19, 1949, a right 


inguinal herniorrhapy was done and the following 
excerpt is quoted from the operative report: “The 
peritoneum of the had a 


hernial sac peculiar 


granular and edematous appearance, and there 
were minute white nodules scattered over the sur 
face. A piece of omentum protruding through the 
inguinal ring showed the The 
peritoneum the cavity, when 
palpated through the ring, also had a granular 


feeling.” A segment of the hernial sac examined 


same changes. 


within abdominal 


microscopically showed doubly refractile bodies 
containing spherules and morphologically similar 
to C. immitis. 

He was then followed for the next four and 


one-half years and discharged trom follow-up ob 
servation with a complement-fixation test of 34 
strength in a 1:32 dilution. Two years after the 
diagnosis was established the complement-fixation 
1:16 
One month after surgery 
ina 1:100 dilu 
Periodic blood sedimentation rates have re 


titer had gradually fallen to from a post 
operative high of 1:256. 
the coccidioidin skin test was 34 
fon 
mained elevated, but the chest x-rays have never 


shown a pulmonary lesion. The evidence to date 


in this second case would favor another arrested 


case of coccidioidal peritonitis 


Comment 

These two cases are presented because 
coceidioidal peritonitis is probably rare and 
has been uniformly fatal in the cases pre 
viously reported, 

In addition, positive confirmatory evi 
dence of the infection can be obtained by 
growth of the fungus on Sabouraud’s me 
dium at room 


temperature. Therefore, it 


is. suggested that when granulomatous 


( 


ru 


lesion of the peritoneum is found with no 
the 
peritoneal fluid, if present, or a portion of 


obvious cause, a culture be taken of 
the tissue removed be cultured. 

The peritoneum is probably involved by 
a blood-borne infection secondary to a pri 
The 


peritoneal lesions are all about the same 


mary focus, usually in the lungs. 
size and are diffusely present on all of the 
blood 


immitis have been obtained from patients 


surfaces. Positive cultures of C. 
dying of disseminated coceidioidomycosis. 
The rarity of lesions in the gastrointestinal 
tract itself suggests another route of infec- 
tion.* The autopsy evidence of the fungus 
in organs with a high vascular supply 
would favor a blood-stream spread of the 


fungus.” 
Summary 

Two cases of nonfatal coccidioidal peri 
tonitis are presented. Follow-up periods 
are one and four years, respectively. Cul 
ture of peritoneal fluid and tissue using 
Sabouraud’s medium is suggested for any 
The 


B the 


undiagnosed granulomatous process. 
effectiveness of Amphotericin 
treatment of disseminated coceidioidomyco 
sis cannot be evaluated in the first patient. 


Veterans’ Administration Center, Wilshire and 


Sawtelle Blvds. (25) 
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Intestinal Obstruction Due to Unusual Hernia 


C. HERBERT FREDELL, M.D., Flagstaff, Ariz. 


Obturator Hernia 


Acute mechanical intestinal obstruction 
due to external hernia has been reported 
to occur in 10.50% of 1,252 cases studied by 
Wangensteen in 1953? 

Obturator hernia is one of the rare causes 


Wat 


son * collected 442 cases of obturator hernia 


of mechanical intestinal obstruction, 


from the literature, noting that strangula 
tion was common and the mortality high. 
The 


strangulated obturator hernia was made in 


correct preoperative diagnosis of a 
only 25 of the cases. 

Case 69-year-old 
admitted to the Flagstaff Hospital on Nov. 15, 1956, 
abdominal 


married woman was 


complaining of cramping, generalized 


pain, nausea, vomiting, and abdominal enlarge 


ment of six days’ duration, She noted constipation 
four days before admission, acompanied by a tar 
colored stool the day prior to admission. She had 
lost 15 Ih. of body weight during the past three 
months 

She had 
in the past 


no abdominal surgery or trauma 


Physical examination revealed elderly, 


emaciated, dehydrated woman having severe ab 


Her 


tender 


dominal — pain. abdomen distended, 


tympanitic, and 


was 
throughout. Occasional 
high-pitched peristaltic sounds were heard. 
Laboratory examination revealed «a white blood 
cell count of 13,500 with 90% polymorphonuclear 
The 


Roentgenographic 


cells blood urea nitrogen was 57 gm. % 


examination of the abdomen 
several distended 


fluid 


The diagnosis of acute mechanical small 


showed a “ladder” pattern ot 


loops of small intestine with levels the 
lumen 
howel obstruction was made, and an exploratory 
midline incision, 


laparotomy was done through a 


exploration revealed a small-bowel obstruction, 
due to a strangulated Meckel’s diverticulum, which 
was found in a left obturator hernial sac 

The 
dominal cavity after the hernial ring was divided 
An ileal 


diverticulum, and an end-to-end anastomosis were 


diverticulum was delivered into the ab 


resection, including the gangrenous 
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done. The obturator hernial sac was excised, and 
a flap of endopelvic fascia was sutured across the 
defect. 

uneventful 


The patient) had an postoperative 


course of seven days. 


the 
laparotomy, the exact cause of the small 


Comment._-Prior to exploratory 
bowel obstruction in this case was not ob 
vious. There were no complaints referable 
to the obturator nerve ( Howship- Romberg 
sign), or any of the physical findings of an 
obturator hernia. 

The 
been reported 
lack of available structures with which to 
close the defect has even prompted the use 
this 


case it was possible to suture a flap of 


repair of obturator hernia has 


* to vary a great deal. The 


of wire mesh or cartilage plugs. In 


fascia across the defect. 

The contents of an obturator hernial sac 
have been reported to include urinary blad 
der, Fallopian tube, omentum, cecum, or 
appendix, In this case, a Mecekel’s diverticu 
lum was strangulated in the hernial sac. In 
a search through the literature, no similar 
case has been found to have been reported. 


Internal Hernia 


Acute mechanical intestinal obstruction 
due to internal hernia comprised 0.6¢ of 
1,252 cases studied by Wangensteen.? Har 
rison and Cheek! reviewed the literature 
concerning an uncommon type of internal 
hernia in the intersigmoid area and re 
ported a case. They found 26 similar cases 
reported in the literature. Only 23 patients 
had had surgical therapy, with 12 recover 
ies. Failure to recognize the associated 
presence of intestinal obstruction has been 
frequent, 

Case 2.—A 69-year-old man was admitted on 
May 14, 1957, to the Western Navajo Hospital 
City, Ariz., cramping 


in Tuba complaming of 


: 
? 
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INTESTINAL OBSTRUCTION DUE TO HERNIA 


abdominal pain, accompanied by nausea, vomiting, 
and obstipation of two days’ duration. 

His past history revealed no previous episodes 
of abdominal pain and no previous abdominal sur- 
gery. 
examination revealed an acutely ill 
Navajo Indian, who appeared older than his stated 


Physical 


age, writhing about on his bed because of severe 
abdominal pain. His abdomen was markedly dis- 
tended and tympanitic. Auscultation revealed hyper- 
active peristalsis. There was marked involuntary 
the abdominal-wall 
left lower portion of the abdomen 


spasm of musculature in the 
Roentgenographic examination of the abdomen 
dilated small 
arranged in a “ladder’-type pattern. Laboratory 
examination revealed a white blood cell count of 
16,500 per millimeter. The 
acute mechanical small-bowel obstruction was made, 


revealed several loops of howel 


cubic diagnosis of 
and an exploratory laparotomy was done 

was obstruction of the ileum due to an 
internal The 


diameter and lay in the retroperitoneal space behind 


There 
hernia. hernial sac was 15 cm. in 
the sigmoid colon over the ileac vessels and ureter. 
It contained 24 in. of a gangrenous volvulus of 
the ileum. The orifice of the hernial sac was 3 cm 
in diameter and was located on the lateral aspect 
of the base of the sigmoid mesentery. 

The hernia ring was divided, and the gangrenous 
howel was delivered into the abdominal cavity 
It was resected, and an end-to-end ileoileostomy 
was done. The hernial sac was excised, and the 
defect in the sigmoid mesentery was closed. 

Postoperatively, his convalescence was marked 
by fever during the first two days. He was dis- 
charged from the hospital on May 22 


Comment.—-In this case, the exact cause 


of the small-bowel obstruction was not ap 


Iredell 


gangrenous 


parent prior to surgery. When the internal 
hernia had been found to be the cause of 
the obstruction, suspicion concerning the 
impaired viability of the bowel was strong. 
Gaangrenous bowel was found and resected. 
the 
closure of the mesenteric defect were done. 


Simple excision of hermal sac and 


Whenever possible, a hernial sac should 


be entirely excised; whether it is external 


or internal. 

Internal hernia should be suspected when 
the reason for acute mechanical small-bowel 
obstruction is not apparent. Immediate 
surgical intervention is the rule in such a 
case, 

A case of intersigmoid hernia causing 
obstruction, with 
recovery, is reported. This is the 13th such 


small-bowel 


case to be reported. 
121 FE. Aspen Ave 
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Ovarian Cystomas 


A Biostatistical and Pathological Study of Two Large Simultaneous Series 
Occurring in a Large General and a Large Private Hospital 


DOMINIC A. DE SANTO, M.D.; WELDON K. BULLOCK, M.D., and FREDERICK J. MOORE, M.D., 


Los Angeles 


Introduction 


In a previous paper,’ one of us (W. Kk. 
B.) reviewed a large series of consecutive 
ovarian neoplasms occurring in a large gen 
eral hospital. The pertinent data concerning 
the distribution of types of neoplasms, their 
clinical and pathological features, and their 
We 


continued this study by reviewing a large 


clinical behavior were summarized. 
series of consecutive ovarian tumors surgi 
cally treated in two hospitals for the period 
July 1, 1946, to Dee. 31, 1956. 


these hospitals, the Los Angeles County 


One of 


Hospital, is a very large charity hospital 
in which the population tends to be in the 
older age groups; the other, Merey Hos- 
pital in San Diego, is a large private hos- 
with a somewhat general 


pital younger 


population. statistical and pathological 
review of the entire series will be presented 
in a Separate communication, In this paper 
we wish to discuss only the cystomas occur- 
ring in non-Negroid, non-Oriental, or Cau 
casian women, viz., the conventional serous 


Submitted for publication June 24, 1958 
before the 
Physiology at the 107th Annual Meeting of the 
American Medical San 
June 24, 1958. 
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lovsky, Department of Photography, University of 
Southern California and the Los Angeles County 
Hospital. The diagrammatic charts were done by 
Miss June Ledbetter, A.B., University of Southern 
California School of Medicine. 

From the Departments of Pathology, University 
of Southern School of Medicine, the 
Los Angeles County Hospital, and Mercy Hos 
pital, San Calif., from the 
Tissue Registry of the Cancer Commission, Cali 


California 


Diego, and Tumor 


fornia Medical Association, Los Angeles. 


OS 


and mucinous varieties, and the adenoacan 


thomas, hypernephroid carcinomas, and 
so-called mesonephromas, which, for rea 
sons we believe we can show, are histologi 


cally related neoplasms. 


Material and Methods 


All admissions and discharges for ovarian neo 


plasms at the two hospitals during the period 
were surveyed, including many of the cases previ 
ously reported. Charts were abstracted, and perti 
and 


transferred to punch cards. 


nent clinical pathological information was 
From the punch cards 
the information was summarized according to the 
method outlined by Wilcox and Macdonald? Cases 
of parovarian cysts, simple cysts, non-neoplastic 


Micro 


scopic slides were reviewed on all cases, and in 


cysts, and hydrosalpinx were excluded. 


many instances new sections were prepared and 
stained by a variety of methods other than the 
routine hematoxylin and eosin stain, including (1) 
Masson, (2) reticulum 
stains, (3) periodic acid-Schith (PAS) stains for 
glycogen, and (4) fat stains. It 
approximately 100 


pital series for lack of microscopic sections, in 


the trichrome method of 


Was necessary to 


reject cases from each hos 
complete clinical charts, or inability to verify the 
diagnosis of ovarian neoplasm, for one reason o1 
another. The total series of ovarian neoplasms, 
from which the present study was made, is shown 


Table. 


Exclusive of the adenoacanthomas, there was a 


in the accompanying 


total of 591 serous and mucinous cysts among the 
constituted 60.7% 
of the entire group and formed the basis of the 
Ot these 591 tumors, 189, or 32%, 
were malignant; 402, or 68%, were benign. In 
the group of ovarian cystomas, 56 of the tumors 


957 ovarian neoplasms. These 


present study. 


occurred in Negroids and the remaining 533 > in 
Caucasians. When the data were subjected to the 
same methods of statistical analysis, no significant 
differences were observed between the two racial 
The 


therefore, may be applied equally to the two racial 


groups. conclusions which we have drawn, 


groups. The total of 533 eystomas and tumors are 
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OVARIAN CYSTOMAS 


Type and Frequency of Ovarian Neoplasms 


Mercy Hospital 


Type of Neoplasm Benign Malignant 


Serous cysts 195 (68.2% 91 (31.8% 
Mucinous cysts 77 (89.5% 9 (10.5% 
Dermoids 126 (98.4°% 2 (1.6% 
Fibroma-thecoma 48 

Granulosa-cell 

Adenoacanthoma 

Brenner 

Krukenberg 

Endometrioma 

Arrhenoblastoma 

Dysgerminoma 

Miscellaneous 


* Three occurred in mucinous cysts. 
t One occurred in a mucinous cyst 


Our cliet 
data 
relationship 


included in this series to be reported 
the 


points of concern in analysis of have 
(1) the 
unilaterality and bilaterality, on the one hand, and 
the (2) to 


whether there was any biostatistical indication that 


heen to elucidate hetween 


malignancy, on other, and discover 
serous and mucinous tumors differ significantly 1 
malignancy or bilaterality 

These matters will be presented in Part [oof the 
Part shall 
obscure ovarian cystic neoplasms, referred to 


the (1) 
pernephroid (clear-cell) 


paper. In we discuss a group ot 


literature adenoacanthomas, (2) hy 


as 


carcinomas, and (3) 


mesonephromas Secause much obscurity sur 


rounds the nature of these so-called entities, 


findings will be summarized 


Two preliminary pilot studies were made ot 


these data, and (1) we observed no appreciable 
the left 


mucinous or 


ditference between and right sides 


incidence of serous tumors in either 


* PER CENT MALIGNANCY OF ALL 
CYSTADENOMA AND CYSTADENOCARCINOMA 

* COMPARISON OF UNILATERAL AND 
BILATERAL LESIONS BY AGE GROUPS 


UNILATERAL 
BILATERAL 
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0-29 30 


AGE GROUPS 


Chart 1—Percentage of malignancy of all 
cystadenomas and cystadenocarcinomas ; comparison 
of unilateral and bilateral lesions by age groups 


De Santo et al 


Los Angeles County Hospital 


Total Benign Malignant Total 
(49.6% 
(15.0% 


(29 9¢ 


SY (61.007 59 
43 (58.9; 30 
105 0 
( 8.3%) 19 

( 10% 

( 0.5% 

( 1.6%) 


35% 


(39.0% 
(41.1%) 


0.5% 


0.870% 


erties, and (2) we found no appreciable difference 
between the two hospitals in the incidence of the 
the that 


mto 


tumors of various kinds provided age 
groups 
he 
Angeles 
age 
taken as a 


was taken account and identical age 


were compared. Quite substantial differences 


tween the Mercy Hospital and the Los 


County Hospital found, of course, if 


the 


were 
was disregarded and 
(Table) We have, 


it unnecessary take 


series Was 


whole therefore, considered 


account of whether the 
left-sided or 


but have merely bulked them together as unilateral, 


umilateral tumors) were right-sided, 


considered it: necessary 


the 


have we 
the 


now to distinguish 


hetween two hospitals in results to be 


re ported 


I. Biostatistical Evaluation of the 
Ovarian Cystoma 


In the charts to follow, a comparative 


statistical study is made of serous and 


*PERCENTAGE BILATERAL IN 
CYSTADENOCARCINOMAS AND 
CYSTADENOMAS BY AGE GROUPS 


§ 


BILATERAL 
8 


MALIGNANT 
{ J«BENIGN 


PER CENT 


AGE GROUPS 


Chart 2. 


carcinomas 


Percentage of bilaterality in cystadeno 


and cystadenomas by age groups 


ist 
. 
286 
128 105 (27.5%) 
48 9 ( 5.0% 
6 8 ( 2.1%) 
3 7 (1.8%) 
9° 9 t( 2.4% 
2( 1 1 ( 0.26%) 
0 1 1 ( 0.26%) 
0 1 ( 0.26% 
5 ( ( 2.9%) 
576 
80, 
| 
| | | | 
| 
50-69 wr 0-29 30-49 50-69 
4 


mucinous cystomas for percentage of ma- 
lignancy in both unilateral and_ bilateral 
To complete the 


lesions by age groups. 
study, a comparison of the two lesions for 


percentage of unilaterality bilaterality 
was made by age groups. The purpose of 
this comparison was to test whether the al- 
leged differences between these two groups 
in these respects would withstand biosta 
tistical analysis. 

Chart 1 shows the malignancy rate in 
cystomas which were unilateral or bilateral, 
arranged according to indicated age groups. 
The shaded column shows the percentage ot 
malignancy in the unilateral lesions, and the 
open column, the percentage of malignancy 
in the bilateral lesions. Above cach column 
is shown the total number of cystomas that 
were unilateral bilateral, respectively, 
age that the 
malignaney rate tends to increase with age 


in that group. It is evident 
in both the unilateral and bilateral lesions. 
Stated in another way, this means that the 
rate of malignancy tends to increase with 
the 


The Inerease occurs 


age, regardless of whether lesion is 
unilateral or bilateral. 
in both kinds of lesions. 

Chart 2 bears upon the bilaterality rate in 
In the 


benign group, it is seen that with increasing 


malignant and in benign cystomas. 


age there is an obvious and continuous tend 

ency for the tumors to be more frequently 

bilateral than unilateral. [t is not unlikely 

that a similar tendency toward increasing 
+ PERCENTAGE BILATERAL IN 


SEROUS AND MUCINOUS 
CYSTADENOMAS BY AGE GROUPS 


& 


(7) « serous 
«mucinous 


PER CENT BILATERAL 


Chart 3.—Percentage of bilaterality serous 


and mucinous cystadenomas by age groups. 
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bilaterality with age is also present in the 
malignant tumors, although this is not cer- 
tain, owing to the smallness of the sample 
in the youngest age group. In general, how 
ever, from this chart it would seem reasona- 
bly certain that there is a tendency for 
cystomas to become more frequently bi- 
lateral with increase in age of the patient. 

‘rom these first two charts one may con- 
clude that Caucasian women cystomas 
tend to be more malignant with increasing 
age whether the tumor is unilateral or bi- 
lateral, that it tends to be more frequently 
malignant when bilateral in each of the age 
groups, and that with increasing age there 
is increased tendeney toward bilaterality. 
There are, therefore, two factors tending to 
make for increased malignancy with 
increasing age: One is the higher malig- 
nancy rate in bilateral tumors and the fact 
that the bilaterality rate increased with age, 
and the other is the fact that the malignancy 
rate imereases both in unilateral and in bi 
Study 
of the two separate hospitals in’ these re 


lateral tumors with increasing age. 


spects indicated no particular difference be- 
tween the two series, while study of the 
total age group in each of the hospitals 
showed a substantially higher malignancy 
the age group, at the 
County Hospital, than in 


the 
younger age group, at the Merey Hospital. 


rate in older 


Angeles 


This difference between the two hospitals, 
however, was entirely attributable to the 
difference in age, 

+ PERCENTAGE BILATERAL IN 


SEROUS AND MUCINOUS 
CYSTADENOCARCINOMAS BY AGE GROUPS 


& 


< serous 
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PER CENT BILATERAL 


AGE GROUPS 


Chart 4—Percentage of bilaterality in) serous 
and mucinous cystadenocarcinomas by age groups 
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Chart 3 shows the percentage of tumors 
that mu- 
cinous cystadenomas according to the vari- 


were bilateral in serous and in 
ous age groups. It is evident that bilaterality 
is not significantly different in serous and 
in mucinous tumors of comparable age. If 
anything, there is a slight tendency toward 
increased bilaterality in the serous tumors, 
but the difference is inconsequential. 

Chart 4 shows similar data with respect 
to the malignant cystomas. Here, also, there 
is no significant difference in the frequency 
of bilaterality serous and mucinous 
tumors in the various age groups. The only 
difference of any substance is in the oldest 
age 
significance. 


group, and this lacks any. statistical 


that 


When mucinous and serous cystomata are 


It is evident from Charts 3 and 4 
compared by age groups, the commonly 
cited bilaterality of the serous and the unt 
laterality of the mucinous cystadenomas are 
not substantiated.* 

Chart 
unilateral serous and mucinous cystomas in 


> shows the malignaney rate in 


different age groups. It is seen that im all 
of the ages except the 50-69-year group the 
inalignaney rate unilateral lesions 
virtually identical in the two kinds of tumor. 
In the 50-69-year age group there is an 
appreciable difference, which, taken inde 
pendently and individually, appears statis 


tically significant. However, in the absence 


* PER CENT MALIGNANCY IN 
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MUCINOUS BY AGE GROUPS 
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Chart 5.—Percentage of malignancy in unilateral 
lesions ; comparison of serous and mucinous by age 


groups 
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Chart 6.—Percentage of malignaney in bilateral 


lesions ; comparison of serous and mucinous lesions 


by age 2roups 


of any similar difference in malignancy rate 
between serous and mucinous tumors in the 
other age groups, we are inclined to dis 
count this finding as a sampling error. 
There ts no rational or reasonable biological 
basis that we know of for the serous tumors 
to be more frequently malignant than the 
mucinous but age 


group, and to have essentially identical in 


tumors in one limited 
cidence in all other age groups. 

In Chart 6, we compare the malignaney 
rate of the bilateral serous and the mucinous 
tumors according to the various age groups. 
Here, the 
groups no significant difference in incidence 
group, 
somewhat doubtful in Chart 5, we 


again, we find in all of age 


which was 


In the 50-69-year age 
find no 
difference whatever in the malignancy rate 
of bilateral lesions. This reinforees our im 
pression that the higher malignancy rate in 
serous unilateral tumors in the 50-69-year 
age group is a sampling oddity and is not 


a biological reality, 


II. An Evaluation of Certain 
Controversial Ovarian Tumors 
Adenoacanthoma 


There were nine instanees of primary 


ovarian adenoacanthoma in this series. This 
constituted 0.95 of the entire group of 
ovarian neoplasms. All occurred in’ Cau 


casians. The ages range from 32 to 73 


years, five patients being under 50 and foun 


10] 


_ 
UC 

rete 

| 

es 

- he 


over 50) years of Six tumors were 


age. 


unilateral, and three were bilateral. Six 


had concomitant similar endometrial adeno 
acanthomas. There were three additional 
this 


they did not fall within the time period of 


cases not included in series because 


the study. One of these three cases had 
previously been reported.! That patient had 
had a hysterectomy performed for intra- 
uterine adenoacanthoma three years previ 
ously, 

In all) but 


adenoacanthoma was traceable to a 


one of the mine cases the 
serous 
cystadenocarcinoma, the exception being a 
case in which it was traceable to an endo 
None of 


evidence of 


metrial cyst. the others showed 


any coexistent endometriosis. 
This finding is contrary to the recent ex 
perience of Thompson.4 

Traceability to a serous cyst was con 
sidered when areas of papillary tubal-like 
epithelium (igs. 1 and 2), either benign 
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Fig. 1—Benign portion of papil 
lary serous cystandenocarcinoma 
with adenoacanthoma taken from a 
different field than that shown in 
Figure 2. LACH 52-3502; > 300 


or malignant, could be demonstrated, Mucin 
was occasionally found in the neoplastic 
glands. 

In those cases in which ovarian adeno 
acanthoma is associated with an endometrial 
tumor, it is our interpretation that the 
avarian neoplasm is primary, This is cer 
tainly undeniable where the adenoacanthoma 
is traceable to a papillary serous tumor. 
Other 
noted, 1. 


reasons for this opinion may be 
Structural characteristics of those 
ovarian tumors with coexistent endometrial 
tumors do not differ from those of tumors 
without coexistent endometrial tumors. 2. 
The ovarian neoplasms are large to massive 
in size, Whereas the endometrial lesions are 
The 


dometrial carcinoma metastases to the ovary 


usually small. 3. appearance of en 


differs. In these cases the metastases ap 
pear as small implants on or beneath the 
surface with intervening areas of normal 
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Fig 2.—Adenoacanthoma 


ovary developing in cystace 
carcinoma shown Figure 
IL.ACH 52-3502; 125 


parenchyma, and ovarian enlargement ts not 
conspicuous. 

Qf the total of nine cases, two have been 
followed eight years, five tor from one to 
five years, and all are alive, without evi 
dence of disease, One of the patients died 
1 year later of causes unrelated to the 
tumor, and one patient died of her disease 
after a period of 18 months, This series, 
though small, is a substantial one, consider 
ing the rarity of this tumor. It supports the 
that 


relatively favorable outcome. 


View ovarian adenoacanthoma has a 

The authors believe that it is possible to 
prove the primary site of an ovarian adeno 
endometrial 


acanthoma in the presence of 


involvement. By means of multiple sec 


tions, areas of typical papillary serous tumor 


could be demonstrated, thereby proving the 


primary Ovarian origin in those six cases 
which had endometrial involvement. 


De Santo et al 


Hypernephroma of the Ovaries 
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serous cystic carcinomas there were several 


Among our. series of malignant 
which showed the presence of areas charac 
terized by the presence ot large clear cells 
in solid sheets or in’ gland-like formation, 
resembled 


and 4). A 


comparison of these cases with the photo 


which histologically hyperne 


phroma (igs. 3 histologic 
micrographs of the tumor described in 1944 
by Saphir and Lackner appears to leave no 
doubt that we are dealing with an identical 
type of tumor, 

Ovarian tumors with clear cells are a 
heterogeneous group, including, among oth 
ers, virilizing lipoid tumors, luteinized 
interstitial-cell tu 
The 


which Saphir described, and which we have 


granulosa-cell tumors, 


mors, and possibly others. tumors 


observed, differ in that they are nonfune 


tioning. At least eight cases were found 
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Where areas of tumor resembling hyperne- 


phroma were present, In two cases the 


tumor existed in pure form, and six 
cases, It was possible to trace the tumor to 
areas of typical papillary serous adenocar- 
cmoma, VAS stains revealed the presence 
of glycogen granules in the clear-cell areas. 
This is in accord with Saphir’s experience 
in which his two tumors showed granules 
of glycogen that stained with Best's car 
mine method, after fixation in absolute al 
cohol. (We were unable to perform fat 
stains, since the wet material was no longer 


We are 


tumor 


available in the cases reviewed. ) 
that the 
Saphir and Lackner ® deseribed as hyper- 


therefore convinced which 
nephroid carcinoma is but a “variant” of 
serous adenocarcinoma. In this regard the 


situation is quite parallel that) which 


exists with lung carcinoma, where a variety 


known as large clear-cell epidermoid car 
cinoma has been recognized for many vears 
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Fig. 3 
roid carcinoma of ovary. M 


50; 125. 


Area of typical hyperneph 
H. 4800 


and is characterized by the ‘presence of 
broad sheets of clear, solid, squamous-like 


epithelial cells containing glycogen. 


Mesonephroma 


The tumor which Schiller ®* originally 
deseribed has perplexed pathologists for 
decades. Schiller’s tumor was composed of 
large endothelial-like spaces lined by flat 
cells. Within these spaces there were pro 
trusions and invaginations of a more or less 
papillary nature, which suggested to Schiller 
the structure of 
Schiller tentatively attributed the origin of 


primitive glomerulus. 


this tumor to mesonephric rests within the 
ovaries. 

Undoubted examples of this tumor have 
been deseribed by many subsequent observ- 
have been various contro 


ers, but there 


versial theories as to histogenesis. Some 


have attributed the origin to lymphatic or 
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Fig. 4 
carcinoma from same case 
Figure 4. 125 


Area of papillary serous 


as that in 


vascular endothelium, 
recently reported a case in which they iden- 
titted 
cinoma in the same tumor and applied the 


mesonephroma and clear-cell car 
termi “mesonephric carcinoma.” 


We have observed the classical mesone 


phroma in pure form in one instance, and 


In association with areas of classical papal 


lary serous adenocarcinoma and hyper- 


nephroma in five instances. It has even 
been possible to demonstrate glycogen in 
the flattened cells of the dilated glomerular 
like spaces. For this reason, we with 


Willis that) the 


and clear-cell carcinoma are but variants of 


agree 


so-called mesonephroma 


papillary serous adenocarcinoma (igs. 5 


and 6). 
Summary and Conclusions 
\\ c reviewed a series or 937 consecutive 


ovarian tumors occurring simultaneously in 
two large surgical pathology services during 


De Santo et al 


Bowles and Tilden * 


a 1O¥.-yvear period, from July 1, 1946, to 
Dec. 31, 1956. 

In terms of decreasing numerical fre 
queney unrelated to age group, the relative 
incidences of the various tumors are tabu 
lated, 

It was found that, contrary to prevalent 
views, there is no significant difference im 
the unilaterality or bilaterality of serous 
and mucinous cystic neoplasms if they are 
analyzed in identical age groups. 
ovarian 


Percentage of malignancy in 


neoplasms of the serous) and mucinous 


groups is found to increase with age. 

Percentage of bilaterality increases with 
age for both the bemgn and the malignant 
group. 

Nine additional cases of the rare ovarian 
adenoacanthoma are added to the litera 
ture, light of these were traceable to papil 
neoplasms and one to an 


lary serous 


endometrial evst. Although coexistent im 
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Fig. 5—So-called mesonephroma 
Tubular invagination resembling a 
glomerulus. M. H. 4751-53; > 250. 


Fig. 6.—Large spaces with charac 
teristic flattened epithelium in an area 
with papillary serous carcinoma. Same 
case as that in Figure 5. M. H. 4751- 
53: 


f 
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trauterine adenoacanthoma was present in 
six cases, It was possible by histologic meth- 
ods to demonstrate that these neoplasms 
were primary in the ovary. We have not 
observed the preponderant origin in’ en- 


dometriosis that has been seen by other ob 


servers, 

The mesonephroma of Schiller and the 
hypernephroid carcinoma with clear cells of 
Saphir and Lackner are likewise traceable 
to serous adenocarcinoma and represent but 
We 


mend that these terms be completely deleted 


variants of these neoplasms. recom- 
from the literature. 

The occurrence of cystadenocarcinoma of 
the ovary in women under 25 is virtually 
nonexistent. In this respect ovarian car 
cinoma is similar to breast cancer. The in 
cidence of malignant change in serous and 
mucinous cysts is documented for the vari 
ous age categories. 

The study emphasizes the extreme rarity 
of such neoplasms as the interstitial-cell 
tumor of the ovary, the adrenal-cell tumor 
of the ovary, the Sertoli-Leydig-cell tumor, 
and the pure stroma ovaril, 


De Santo et al. 
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Postoperative Chronic Osteomyelitis of the Hip Joint 


in Adults 


JEAN MICHELS, M.D.; EDWARD KELLY, M.D., and LEWIS COZEN, M.D., Los Angeles 


Introduction 
Although a relatively rare occurrence in 
adults, chronic osteomyelitis of the hip joint 
is a tragic disease with a dismal prognosis. 
Despite the extensive use of antibiotics to- 
supplement to the 
preantibiotic treatment of aspiration, im- 


day as a traditional 
mobilization, traction, open drainage, and 
sequestrectomy, acute osteomyelitis of the 
hip joint all too often progresses to the 
chronic with joint. de- 


stage, consequent 


struction, Sixteen male patients with 
chronically draining hips of one or more 
vears have been studied, and their manage 
ment is a most perplexing problem. Six 
of these cases originated at the Veterans 
Administration Hospital. 

The paucity of information in the litera 
ture concerning this subject: is mute tes: 
timony to the lack of definitive, successful 
advocated excision of 


cure. Girdlestone ! 


the lateral gluteal) musculature, greater 


trochanter, neck and head of the femur, 
rim of the acetabulum, and all joint carti 
lage, followed by wide-open drainage in the 
case of the nonfused hip. the ankyvlosed 
and the 


hip, excision of the abductors 


greater trochanter is recommended. Some 


times an additional resection of the ab 


ductors, followed by open drainage, is 
required for more extensive hip involve 
ment, This radical treatment is reportedly 
effective for most cases, although occasion 
ally amputation at the hip is necessary. 

The less drastic type of surgery, includ 
ing excision of the sinus” tract wich 
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fol- 
lowed by open drainage of the wound and 


sequestrectomy or curettage of bone, 


instillation of antibiotics into the wound, as 
well as systemic antibiotics, was not ef 
fective in most of Antibiotics 


our Cases. 


are usually of great benefit in controlling 


acute hip joint infection, but they have 


relatively poor efficacy the established 
chrome variety. Many of our patients had 
the entire gamut of drugs, from penicillin 
(Marsilid) to 
(Albamyein) without cure. 


to ipromiazid novobiocin, 


Fig. 1 (Patient A).—Oct. 2, 1953: Fracture of 
acetabular wall with dislocation of hip. 
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2 (Patient A)—April 20, 1956: Patient 


Fig. 
has sequestrectomies, excision of head and 
neck, excision of sinus tract, chemotherapy, and 
plaster immobilization. 


Causes 
The ubiquitous hemolytic Staphylococcus 
aureus was the causative organism in 14 of 
infected 
with a Proteus species, In practically every 


the infections. Two cases were 
case the S. aureus developed resistance to 
almost all antibiotics except chloramphenicol 
(Chloromycetin), neomycin, and bacitracin. 


TABLE 1. 


Condition from Which 
Chronic Infection Resulted 


Cuse Present 
Age 


OSTEOMYELITIS OF HIP 


Age at Onset 
of Infection, 
Yr Yr 


However, even massive doses of chloram 
phenicol, which was the only one of these 
three drugs which could be given systemi- 
cally, failed to quell the infection. Eleven of 
the hip infections were sequential to open 
reduction and internal metallic fixation of 
fractures of the femoral neck, intertrochan- 
teric region, or acetabulum. The remaining 
five cases eventuated from arthroplasties for 
arthritis of the hip. 


Complications 

The chief complications of this series 
were those of bony involvement with a con- 
tinuously or recurring draining sinus and 
destruction of the hip joint, resulting in 
painful and limited motion, accompanied by 
shortening of the leg. 

Thus far, none of our cases has had such 
complications as amyloidosis, carcinoma of 
the sinus tract, or intrapelvic extension of 
the infection, with the development of an 
Neither has dislocation re 
in children,?4 
Widespread ad- 


vance of the infection into the ilium has not 


enteric fistula.” 


sulted, as occurs so often 


and so rarely in adults. 


been observed, possibly because of the heavy 
use of antibiotics in all cases. 


Results 
These 16 patients have been followed for 
1 to 37 years. As seen in Table 2, there 


Causes of Chronic Osteomyelitis of Tlip in Sixteen Cases 


Duration of Time Since 


Infection, 


Causative 


Last Drainage 


Ceased Organism 


62 Intertrochanteric fracture 

2 35 Acetabular fracture 

3 60 Intertrochanteric fracture 

Same 

Same 

| Same 

7 6s Femoral-neck fracture 

s 43 Same 

70 Same 
Ww 67 Same 
11 is Acetabular fracture 
12 29 Rheumatoid arthritis (acetalbhuloplasty 
13 HO Revision of cup arthroplasty 
59 Osteoarthritis (acetabuloplasty 
33 ‘Traumatic arthritis (acetabuloplasty 


Osteoarthritis (acetabuloplasty) 


Michels ct al 


1s mo, Staphylococcus aureus 
31 2mo. 8. aureus 
5s | Il yr. S. aureus 
75 5 Still draining Proteus 
57 5 Still draining 8. aureus 
73 4 ‘yr. S. aureus 
$1 $7 Still draining S. aureus 
36 4 6 mo 8. aureus 
Syr S. aureus 
63 Still draining S. aureus 
42 ' Still draining S. aureus 
2s Still draining Proteus 
52 7 yr S. aureus 
2 mo aureus 
30 5 Still draining S. aureus 
5 mo S. aureus 
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Fig. 3 (Patient A). 
place, three years after operation. 
hip spica cast 


Fusion seems to he taking 
He is still ina 


were 1] patients rehabilitated enough to be 
ambulatory with or without crutch support; 
4 were still hospitalized, and only 1 


Fig. 5 (Patient B).—MeMurray-type osteotomy 
for nonunion of femoral neck. May 24, 1950; Non 
union continues, two months after operation 
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Fig. 4 (Patient B).—Fracture, neck of femur, 
May, 1948. Feb. 20, 1950: Nonunion of fracture, 
neck of femur. 
able to work, whereas just 4 are past the 
retirement age of 65. Seven patients. still 
had a draining sinus at their last examina- 
tion. The duration of hip infection was 
reckoned from the time of onset of drain 
age to the last time draining ceased, and it 
is seen in Table 1 that an infected hip can 
never be considered entirely cured, since 
the infection may flare up at any time, just 


as can tuberculosis of the lungs. In Case 7 


draining ceased four years after the initial 


infection, and the infection then was quies 
cent for 28 years before it recurred, 
Two men with rampant infection posed 
an especially difficult: problem, and one of 
these cases is presented in brief, 
CASE 


a closed femoral-neck fracture in September, 1951 


A 43-year-old Negro laborer sustained 


In the following several weeks, two unsuccessful 
attempts were made at inserting a Neufeld nail, 
and some fixation was obtained with a Steimmann 
pin placed low in the femoral neck. ‘Two weeks 
later drainage occurred, and, because of continuous 
copious drainage, despite almost continuous plaster 
antibiotics, the 


spica immobilization and use of 


following operations were performed ; 
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POSTOPERATIVE CHRONIC OSTEOMYELITIS OF HIP 


TABLE 2.—Results of Surgical Procedures for Chronte Osteomyelitis of Hip 


Results at Last Examination * 


Patients Patients 
Surgical Procedures Aiming at Cure Working Patients Ambulatory Hospitalized 


Removal of metal; sequestrectomy 
Without crutches 
Removal of metal; excision of head and neck; sequestrectomy 
and curettage; Trumble operation ? 
Incision and drainage; metal removed Died from carcinoma of kidney; 
no drainage but patient at 
home, unable to walk 
Metal removed; open drainage 
None 
Metal removed (head and neck absorbed); sequestreetomy X Y 
With crutches 
Sequestrectomy Y 
Without crutches 
Kemoval of metal; attempted fusion; excision of head; Trumble Y 
operation; sequestrectomy and curettage With crutches 
Metal removal; sequestrectomy ¥ 
With one eruteh 
Metal removed; excision of head and neck; excision of greater Y 
trochanter With 2 crutches 
Metal removed Y 
With crutches 
None 7 
With crutches 
Metal removed ¥ 
Without crutehes 
Metal removed; excision of head and neck Y 
With crutches 
Metal removed Y 
With crutehes 
None ¥ 
Without crutches 


* X indicates patient working; Y, patient ambulatory; Z, patient still hospitalized, 


Fig. 6 (Patient B).—Transtrochanteric osteotomy Tan., 1952: Incision and drainage and removal 
for persistent nonunion of femoral neck, done Oct 
17, 1950. Postoperative infection. Jan. 9, 1951 
Infected osteotomy 


of Steinmann pin; drainage continued 

Feb., 1952: Excision of femoral head; draining 
continued, 

May, 1952: Removal of sequestrum trom upper 
femur. Wound was subsequently irrigated with 
bacitracin and — streptokinase-streptodornase 
( Varidase), and draining ceased in July, 1952 

ect., 1952: Drainage restarted, and the femoral 
neck and proximal femur were removed. The 
following month drainage stopped 

luly and Oct., 1954: Two attempts were made to 
fuse the hip, but pus was encountered each 
time, and the procedure was abandoned. Drain 
age resumed after the second attempt 

luly, 1955: Excision of the sinus tract; draimage 
continued 

Dec., 1955: Exeision of tract and sequestres 
tomy; drainage continued 

lune, 1956: Extra-articular arthrodesis of the 
Trumble type was performed through a pos 
terior approach, while drainage continued from 
a large lateral sinus 

\ue., 1956: Drainage ceased and has not recurred 
in the past 10 months, even though the graft 
did not produce a fusion; and when the patient 
was made ambulatory on crutches, eight months 


after surgery, it’ broke 
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Fig. 7 (Patient B).—March 13, 1951: Seques- 
trectomy and removal of pins. 
Cast 2.—A 38-year-old white man, an engineer 


had his right acetabulum fractured posteriorly 
when his hip was dislocated in an automobile acci 
dent in September, 1953. After open reduction and 
screw fixation of the acetabular fragment, infection 
and drainage supervened. Like the preceding case, 
he had five subsequent attempts to stem the infec- 
tion, including removal of the femoral head and 
neck, In February, 1957, an extra-articular arthro- 


desis was done through a posterior approach, de- 


M. A. ARCHIVES OF SURGERY 


Fig. & (Patient B)—Head and trochanter of 
femur were removed with debridement (Girdle- 
stone procedure). No drainage since (Sept. 28, 
1955) 


spite a luxus of drainage from anterior, lateral, 
and posterior sinuses. Drainage has not been pres- 
ent since two months after the surgery, and all 
three sinuses have spontaneously closed. 


Because in both the cited cases the sinuses 


continued to drain copiously, notwithstand- 


ing treatment with all available appropriate 
antibiotics, repeated curetiements se- 
questrectomies, and plaster immobilization, 


Fig. 9 (Patient ©) 
Dec. 30, 1947: Intertro 
chanteric fracture 
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POSTOPERATIVE, CHRONIC OSTEOMYELITIS OF HIP 


Fig. 10 (Patient C).—Nailing with Neufeld nail 
Postoperative infection; draining three months 
postoperatively (March 1, 1948) 
it was decided that an extra-articular fusion 
was the last resort short of hip amputation, 
While draining sinuses were uncomfortably 


close to the posterior incision used for the 


Trumble procedure, the incision did not be 


come infected, 
Fig. 11 (Patient C).—May 2, 1948: Infection 


lias destroyed surfaces of hip 


Fig. 12 (Patient C).—-After removal of Neufeld 
Fig. 13 (Patient C).—April 24, 1951: Dislocation 
of hip and persistent drainage. When patient was 
last examined, July, 1955, no recurrence of drain 

ave had oecurred 
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In Case 8 there was very poor apposition 
of the upper end of the femur and the 
acetabulum, and it was anticipated that the 
graft would ultimately break. Nonetheless, 
it was felt that the Trumble-type graft 
would provide immobility to the upper end 


of the femur, which a plaster spica could not 
achieve, sufficiently long to allow the in- 
fection to subside. It is our hope that extra- 
articular arthrodesis will obviate the need 
for hip disarticulation in such uncontrolled 
infections, 


Conclusions 


Chronic osteomyelitis of the adult hip 
joint may be a consequence of surgery in 
or about the hip joint. Happily, this is an 
The unfortunate per- 
sons with this infection have a painful, de- 
constant 


infrequent disaster. 


formed joint, whose drainage 
sorely taxes the patient and his physician. 

Scrupulous aseptic technique should be 
exercised during any surgery near the hip 
to avoid this dire complication, and perhaps 
prophylactic antibiotics should be adminis- 


tered. Should postoperative drainage from 


A. M.A, ARCHIVES OF SURGERY 
the hip occur, vigorous treatment should be 
instituted to prevent deep-seated chronic 
infection. If therapy with 
drainage, leg traction, and immobilization of 
the joint avail nothing, then the surgeon 
should consider (as Girdlestone suggests) 


antibiotics, 


a primary radical excision of the joint and 
wide-open Iextra-articular ar- 
throdesis may offer some hope of avoiding 
amputation at the hip. 


6221 Wilshire Blvd. (14) (Dr. Cozen). 


drainage. 
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ROBERT L. SAMILSON, M.D.; BALU SANKARAN, M.B., B.S.; FRANK A. BERSANI, M.D., 


and ALAN DeFOREST SMITH, M.D., New York 


In 1868 Charcot! described the joint in 
tabes dorsalis, which since then has been 
commonly designated as Charcot’s neuro- 
arthropathy. Charcot’s joint, however, is a 
feature of many other conditions, such as 
transverse myelitis, syringomyelia, and le- 
sions of the peripheral nerves as seen in 
diabetic and alcoholic neuropathy and in 
leprosy. The occurrence, however, of this 
arthropathy, which in a very large percent 
age of cases is a manifestation of tertiary 
syphilis, has decreased rapidly in the past 
few years with modern control and_ treat 
ment of syphilis. 

At the New York Orthopaedic Hospital, 
55 cases of neuroarthropathy, with involve 
ment of 87 joints, have been treated since 
1921. The last report on the subject from 
this institution was made in 1931 by Cleve 
land and Smith, in which four cases of 
Chareot’s knee joint were discussed and 
fusion offered 


knee for the satisfactory 


management of the condition. 

Charcot postulated that the degeneration 
of the joint was of a purely trophic na 
ture, as a result of changes in the posterior 
root ganglia and the posterior columns of 
Goll and Burdach. However, as more and 
more cases of neuropathic joints have been 
studied, the increasing importance of trauma 
as a contributory factor in the production 
of this entity has been appreciated. It is 
now felt that the Charcot joint represents 
the effect of 
insensitive joint. 


chronic traumatism on an 
Ikxperimentally the joint 


changes corresponding to those described 
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Orthopedic Management of Neuropathic Joints 


by Charcot were never produced by division 
of the posterior roots alone, unless the 
denervated joint) was also subjected to 
trauma. 

Thirteen of the fifty-five cases reviewed 
gave a history of significant trauma which 
could be recognized as a causative factor. 
The average interval between the incidence 
of trauma and the appearance of symptoms 
of neuroarthropathy was approximately six 
and one-half years. Pathological fractures 
may also be the earliest clinical sign of 
tabes and the onset of a neuropathic joint. 
The 


most frequently involved bone was the fe 


This was a feature in five patients. 


mur (four cases), and the most frequently 
involved joint was the hip (four cases). 
Spontaneous, recurrent pathological dislo 
cation is a common finding in many of these 
cases. This, of course, is a late occurrence 
in the knee, but in the hip joint it may 
herald the onset of the disease. 


Clinical Features 


l'ifty-five cases, totaling 87 joints, were 
reviewed, The principal causes of the neu 
rologieal deficit: responsible for the neuro 
pathic joints are listed in Table 1. Tabes 
dorsalis was the diagnosis in 42 cases. 

(Of the cases due to tabes, the Wasser 
mann reaction was positive in 30. The cere 


1.—Causes of Neurological Deficit Resulting 


in Neuropathic Joint 


No. of No. of 

Diagnosis Patients Joints 
Tabes dorsalis 42 66 
Syringomyelia 4 
Diabetic neuropathy 4 7 
Alcoholic neuropathy 1 2 
Unknown. 4 
Total 55 x7 
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TABLE 2 


Age at Onset of Symptoms of 
Neuropathic Joint 


Age at Onset, Yr. No. of Patients 


0-20 None 

21-30 4 (3 syringomyelia; | unknown) 
31-40 

41-50 17 

51-60 17 

H1-70 

Over 70 None 

Unknown 2 


Total 


brospinal fluid Wassermann reaction was 
positive in 14 cases, of which 6 had nega- 
tive serology. The synovial fluid Wasser- 
mann reaction was positive in one case in 
which a determination was made. Dimin- 
ished or absent deep tendon reflexes were 
Of the 42 


patients, 25 had diminished position and 


present in 39 cases of tabes. 
vibratory sensation. The Argyll Robertson 
pupil was noted in 31 patients. A positive 
Romberg test was present in 14 patients. 
lLocomotor ataxia was a feature in five pa- 
tients. Seven cases had syphilitic involve- 
ment of other systems, the commonest being 
cardiovascular syphilis (four cases). One 
patient had optic atrophy and two an au- 
tonomic bladder, 

The age at onset of symptoms referable 
to the neuropathic joint varied from 23 to 
63 (Table 2). The commonest period of 
occurrence was in the fourth and fifth dec- 
life. showed 39 
men and 16 women, In 19 of 55. cases 


ades of Sex incidence 
involvement was bilateral. 
Swelling and effusion are the earliest ob- 
served signs in the majority of cases. How- 
the oft-quoted that the 
effusion is painless was not found to be 
When the 
presenting symptoms were carefully an- 
alyzed, it was found that pain was the 
presenting symptom in 43 cases. Instability 
was the chief complaint in 32 cases. Four 
patients had instability without pain. Nine 
had pain without instability. The pain in 
all these cases was different from that de- 


ever, statement 


borne out by clinical findings. 


scribed in tabetic crises. 
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Tasie 3.—Neuropathic Joints Involved 


Joints Involved * No. of Joints 


Knee 40 
Feet 16 
Hlip 12 
Ankle 
Spine 5 
Shoulder 2 
Hand 1 

Total 87 


* Nineteen patients had bilateral involvement. 


Deformity in the late stage of the disease 
marked. The knee joint is the 
principal one affected, with genu varum 
and genu recurvatum as the commonest de- 
formities. 


is very 


The upper extremity is rarely involved, 
as compared with the lower (Table 3). 
The principal cause of the neurological 
deficit in the upper extremity is syringo- 


myelia, The lower extremity, because of 


trauma and weight-bearing, is predomi- 
nantly involved. The knee joint was by 
far the commonest involved (40 cases). 


Feet, hips, and ankles followed, in_ that 
order. The thoracolumbar spine was in- 


volved in five cases. 


Radiological Findings 


features of a 
Charcot joint are sclerosis, fragmentation, 
joint 


The principal roentgen 


disintegration, loose bodies, 


articular 


para 
and ossification, 
subluxation, dislocation, effusion, and patho- 


logical fracture. 


calcification 


Sclerosis is believed by many to be the 
‘arliest significant roentgen feature. The 
progression from sclerosis to complete joint 
disintegration is well known. The sclerosis, 
however, is not uniform. Indeed, it de- 
pends on the contact of the two articular 
surfaces and may be subject to considerable 
migration, especially in the hip, where a 
wandering acetabulum results. 

Para-articular calcification is believed by 
Horwitz® to be the earliest pathological 
feature of the disease, and may be seen on 
the roentgenogram. Fragmentation, joint 
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Fig. 1A.—Gross specimen of  tabetic neuro- 
arthropathy of the left knee joint. Note para 
articular calcifications and ossifications, degenerative 
changes in the articular cartilage, and marginal 
osteophytes. 


disintegration, subluxation, and dislocation 
are essentially the same features in pro- 
gressive phases of the disease. Pathological 
fracture has been mentioned as a feature of 
the disease by many authors. 


Pathological Findings 


On gross examination, the most  signifi- 
cant finding noted in a neuropathic joint is 
the coincidental occurrence of massive bony 
disintegration with production of exuberant 


quantities of bone. The destructive changes 


are marked at the points of contact of the 
two articular surfaces, resulting in frag 
mentation of articular cartilage, destruction 


of intra-articular ligaments and menisci, 


Samilson et al. 


JOINTS 
and eburnation and absorption of large 


with areas of dense 
The 


changes are principally at the periphery, 


quantities of bone, 


cortical bone exposed. productive 
resulting in the formation of massive oste- 
ophytes and loose bodies. These changes 
may extend to the capsular and pericapsular 
tissues. The synovial membrane is de- 
generated, with destruction of surrounding 
capsular ligaments, Joint dislocation may 
occur with massive extension of the synovial 
cavity distalward. Periarticular calcification 
If a patho- 


logical fracture has occurred, aseptic necro 


and ossification are often seen. 


sis and nonunion of the fragments are not 
uncommon findings. 

Microscopically, the essential feature is 
the revival of endochondral ossification at 
the cartilage-bone border. Changes in the 
cartilage are the first to be noticed. There 
is an increase in the superficial horizontal 
stratum with widening of the zone of ecalei 
fication. 
follows, and the zone of calcification ap 


librillation of articular cartilage 


pears as though it were invaded by fingers 
of marrow. A pannus forms principally 
in areas where there is no contact between 
articular surfaces. This pannus is adherent 
to the subjacent cartilage, which is re 
sorbed by the hyperemic state of the pan 
nus. In areas where pressure is present, 
subchondral bone absorption occurs, Fis 


sure fractures of cartilage and bone oecur. 


Fig IB Microscopi 
section, demonstrating 
necrotic osseous and car 
tilagenous debris in syno 
vial membrane. 233 
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Fig. 2A.—Preoperative 
anteroposterior and lat- 
eral roentgenograms of 
the right knee of a 50- 
year-old woman with a 
five-year history of pain 
and swelling in the right 
knee joint. Known tabes 
dorsalis with positive se- 
rology 


There is marked thickening of the fibrous 


capsule, and intrasynovial cartilage and bone 


debris are seen. 


Treatment 
The principal object of this paper is an 
attempt to prove that the satisfactory man- 
agement of neuropathic joints requires early 
diagnosis and early attempt at arthrodesis. 


ARCHIVES OF SURGERY 


Thirty-seven patients were treated con 
servatively. Of these, 28 were lost to fol- 
low-up within a period of six months after 
This 
alone suggests that these patients were dis 
with the 
therapy. No satisfactory evaluation of this 


the institution of treatment. 


satished results of palliative 


phase of treatment could be made, Of the 
nine patients who have been followed for 


Fig. 2B.—Same patient 
one year after modified 
Charnley-type fusion 
Knee clinically solid 
and_ painless. 
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Fig. 3A.—Preoperative anteroposterior and lateral roent- 
genograms of the left knee of a 60-year-old man with a 
three-year history of pain and swelling in the left knee. 
Positive serology and neurological evidence of tabes dor- 
salis 


a time not less than five years, two were Fig. 3B.~—Same patient four years following left 
knee fusion. Fusion is climieally solid, and the 
patient 1s very pleased with the result 


given back supports for involvement of the 
thoracolumbar spine, and are still dissatis 
fied, with pain and deformity. One knee 
deformity has progressed to a point where 
bracing is no longer possible. In two hips, 
the patients were placed on crutches be- 
cause of bilateral involvement, and_ still 
complain of pain and disability. Involve 
ment of the tarsus, with marked disorgani- 
zation of the midtarsal and subtalar joints, 
was not significantly helped by arch sup 
ports, shoe corrections, or short leg braces. 
All these patients were offered surgery dur 
ing the earlier phase of their disease, which 
they did not accept. 

Of the 23 joints surgically treated, 13 
were knees (‘Table 4). The knee joint lends 
itself most satisfactorily to arthrodesis. The 
introduction of better methods of internal 
fixation and the compression technique of 
Charnley may increase the already surpris 
ingly good results which have been obtained. 
An analysis of pseudoarthroses reveals one 
consistent finding, All cases in which failure 
of fusion occurred had their surgical pro 
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Fig. 4A.—Preoperative lateral reontgenogram of 
the left knee of a 58-year-old woman with a 
swollen, unstable knee of one year’s duration. 
Known positive serlogy and neurological signs of 
tabes dorsalis 
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TABLE 4.—Results of Surgical Treatment of 


Neuropathic Joints 


Fusion 
Solid 


Insufficient 
Follow-Up 


Pseudo- 


Joints Fused arthrosis 


Knees q 1 
Ankles 

Subtalar 

Hips 


Total 


cedures performed after an interval of five 
or more years had elapsed between onset of 
joint. symptoms arthrodesis. Con 
versely, successful fusions were obtained 
when this time interval was five years or 
less. At least eight months was required for 


clinical and radiological evidence of knee 
fusion. All patients with satisfactory fus- 


ions went back to work, three of them to 
The aver- 
age follow-up period was 10 years. 


their preoperative occupations, 


Of the four subtalar fusions attempted, 
three resulted in solid arthrodeses in fune- 
were fused. 
Three fusions resulted pseudoarthroses. 


tional position. ankles 


One repair was also unsuccessful. One at- 
tempted hip fusion was a failure. Again, a 


Fig. 4B.— Postoperative 
anteroposterior and_ lat- 
eral roentgenograms of 
the left knee following 
fusion. Knee is clinically 
solid and asymptomatic 
Patient is working as a 
practical nurse. 
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ORTHOPEDIC MANAGEMENT OF NEUROPATHIC JOINTS 


survey of the failures shows late operative 
intervention in all cases, which may be the 
responsible factor in the failure of fusion. 


Summary 

1. A total of 55 cases of Charcot neuro- 
arthropathy is reviewed, with involvement 
of 87 joints. 

2. The causes, clinical features, and path- 
ological findings are reviewed, 

3. The place of early arthrodesis in the 
management of this condition is discussed. 
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Construction of a Substitute Urinary Bladder 


from Ileum and Colon 


AARON HARDY ULM, M.D., New York 


This paper presents a deseription of the 
technique, the indications, and the results 
the 


opera 


of a new ileosigmoid substitute for 


bladder. 


tions, it is largely a combination of tech 


human Like most “new” 


niques separately described other 
surgeons, 

The fundamental principle of substitut 
the 


excised bladder was reported by MelLean 


ing a closed sleeve of sigmoid for 

et al.’ and to them | owe the basic plan 

for the modifications | have devised. 
McLean the 


and seminal 


the 
Between 


excised bladder above 


prostate vesicles. 
severed ureters and prostate he interposed 
a sleeve of sigmoid which had been re 


moved from bowel continuity by simple 
anterior resection, care being taken to pre 
serve blood supply to the sleeve. He anas 
tomosed the prostatic urethra to the side of 
the the 


distal temporary 


sleeve and 
the 


colostomy. This colostomy was closed in a 


sigmoid brought out 


limb of sleeve as a 


secondary operation. Although MelLean’s 
patient was able to void spontaneously, was 
continent, and had no impairment of sexual 
proficiency, he was seriously bothered by 
obstructing mucus and persistent) residual 
urine in the new sigmoid bladder, 

The modification | am reporting includes 
(1) preliminary urinary diversion to an 
anastomosis 


ileal conduit, (2) end-to-end 


of the sigmoid sleeve to the divided pros 


(39 


of the ileal conduit to the proximal stoma 


tate, and final end-to-end anastomosis 

of the sigmoid sleeve. The total procedure 

requires three distinet operations. 

1958 
Urology Section, Surgical Service, Veterans’ Ad 

ministration Hospital 


Submitted for publication July 11, 
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The 


geous. The single patient on whom | have 


modifications seem to be advanta 
completed this operation is continent, voids 
spontaneously with a good stream, is sex 
ually unimpaired, does not complain of 
mucus, has normal blood chemistry values, 
has a normal intravenous pyelogram, and 
has returned to work as a cabinet maker. 


Indications 
This operation should be reserved for 
young male patients who have cancer above 
the trigone. say “young” because the 
operation is designed to preserve sexual 
potency, and the word must be construed 
functionally rather than chronologically. 
Although some urologists have described 
survival of sexual activity after surgical 
excision of prostate and seminal vesicles, 
| have never personally observed an in 
stance of this miracle. 

The technique preserves seminal vesicles 
and most of the prostate. l¢mphatically, 
then, this technique should not be used 
where tumor involves, or may involve, these 
contiguous organs, a limitation which, in 
safety, excludes all infiltrative tumors of 
the trigonal area. Patients in that stage of 
carcinoma require excision of prostate and 
vesicles en bloe with the bladder. 

The procedure | am reporting should be 
used, | believe, in many cases in which the 
surgeon would otherwise inclined to 
utilize more conservative measures. 
the 


bladder may replace fulguration or 


Thus, 

ileosigmoid 
seg 

very 


simple, cystectomy — and 
mental excision in many instances. 
urologist has seen bladder cancer recur 


and. kill 


treatment. 


after these palliative methods of 


. 
7 
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CONSTRUCTION OF SUBSTITUTE BLADDER 


If the patient can be offered a fair fac- 
simile of the bladder, both patient and sur- 
geon should resort more expeditiously to 
the excision of a which 


cancerous Organ 


is known to possess a complete potential 


for tumor recurrence. Local excision of 
bladder cancer removes only the recogniz 
able cancer; the apparently normal transi 
tional epithelium which is left behind may 


be of equally malignant capacity." 


Technique 
Three distinct: operations are required. 


Bowel preparation with and 


suceinylsulfathiazole 


neomycin 
(Sulfasuxi 
dine) should precede the first and second 
operations. Depending upon the speed of 
the operator, either general or spinal anes 
thesia may be used. An expendable poly 
vinyl nasogastric tube is inserted before 
Whole 


available in the operating room, particu 


each operation. blood should be 
larly when the bladder is removed, during 


the second stage, for blood loss in any 
cystectomy can be appreciable. 

The first stage consists in the perform 
ance of Bricker’s operation * for the crea 


tion of an ileal conduit. The abdomen is 
entered through a low vertical midline in 
cision. The table is then adjusted to Tren 
delenburg’s position, and the pelvic contents 
are packed into the upper adbomen. Peri 
toneum overlying the ureters is longitudi 
The 
mobilized for a few inches, then clamped 
The distal 
ureteral stumps are ligated with 00 chromic 


nally incised. terminal ureters are 


and severed near the bladder. 
absorbable surgical (gut) sutures. 

Routine partial excision of a 12-in. seg 
ment of terminal ileum is performed, care 
being taken to select a segment which is 
supplied by substantial and palpable 
The blood 


supply to the resected bowel is meticulously 


branch of the ileocolic artery. 


guarded against injury. Continuity of the 
remaining ileum is reestablished by two 
layer anastomosis. The mesentery of re 
constituted ileum is closed to the right of 
The proximal stoma 


the excised sleeve. 


Ulm 


of the sleeve is inverted and closed with 
interrupted Lembert sutures of O000 black 
silk. 

A finger-sized tunnel is developed in the 
base of the sigmoid mesocolon at the pelvic 
This 


terior peritoneal incisions used initially to 


brim. tunnel connects the two pos 


expose the ureters. Through this tunnel 
the left ureter is drawn to the right of the 
sigmoid mesocolon, where both ureteroileal 
anastomoses will be performed 

The ureteral stomata are trimmed to an 


elliptical shape. Lach ureteral stoma is 


anastomosed to a stab wound of corre 
sponding size on the ileal sleeve not. far 
from the closed extremity. These anasto 
moses are performed with interrupted su 
tures of OOOO chromic gut on Atraumatic 
needles, which are passed through all layers 
of both structures. 

A disk of skin, subcutaneous tissue, and 


rectus sheath is excised from the right 
lower quadrant of the abdominal wall. The 
underlying rectus muscle and peritoneum 
are incised longitudinally for a distance of 
1% in, 


The 


drawn through this opening in the abdom 


open limb of the ileal sleeve is 


inal wall. The portion of ileum which 


protrudes is stripped of attached mesentery 
The 


inverted upon itself, and the circumference 


and fat. exteriorized ileum then 
of the bowel sutured with interrupted OO 
chromic gut sutures to the skin margins of 
This 


technique provides a mucosa-covered nipple 


the abdominal opening. well-known 
of ileum, which prevents stricturing of the 
ileostomy as it matures. The mesentery of 
the intra-abdominal ileal sleeve lightly 
tacked 
chromic gut to the peritoneum adjacent to 
No at 


tempt is made to suture the conduit to the 


with interrupted sutures of 00 


the opening in the abdominal wall. 


lateral peritoneum of the abdominal wall. 

The incision is closed in a routine man 
ner. No drains are inserted. The patient 
is maintained on parenteral nutrition until 


normal bowel sounds are heard and flatus is 
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passed. Nasogastric suction is then discon- 
tinued, and the plastic tube is removed. 
Diet is then permitted as desired. A tem- 
porary ileostomy bag is applied in the oper- 
ating room. If this bag causes too much 
discomfort, it may be replaced with an 
inlying Foley balloon catheter. The perma- 
nent variety of ileostomy bag may be ap- 
plied in the second postoperative week. 
The second stage of the procedure is 
done 14 to 28 days after the first stage. 
Preparation and abdominal incision are the 
same. The peritoneum over the dome of 
the bladder is incised transversely and ele- 
vated superiorly from the bladder wall until 
the tips of the seminal vesicles are exposed. 
The seminal vesicles are separated by sharp 
dissection from the posterior bladder wall, 
but are left in Both 
be guarded from damage. 


situ. vesicles should 


The retropubic 
space, anterior to the prostate, is opened by 
blunt dissection. The prostate is gently 
mobilized anteriorly and laterally. 

The ligaments, 


lateral containing — the 


vesical vessels, are doubly clamped (with 


long Kelly forceps), divided, and sutured 
with OO chromic gut. This step in cystec- 
tomy closely resembles the division and 
ligature of the broad ligaments in- routine 
abdominal hysterectomy. 

A transverse incision is carried through 
the prostate about 1 em. below the bladder 
neck. This incision completes the excision 
of the bladder, which can then be removed. 
All bleeding vessels on the transected pros- 
tatic surface are controlled with suture liga- 
tures of OO gut. 
the underlying seminal 


chromic Care is again 


taken to protect 
vesicles from damage. 

A suitable section of sigmoid, about 12 
in. in length, is selected for excision. The 
this 
sigmoid segment is the presence of a large 
The 


mesentery is divided with care, to prevent 


essential factor in selection of 


palpable artery in’ the mesosigmoid. 


any imjury to the crucial arterial supply. 
The bowel is divided at each end between 
Kocher forceps. Bowel continuity is_ re- 


established by standard two-layer end-to- 
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end anastomosis, as in an ordinary anterior 
The 


mesocolon is rejoined to the left of the 


resection for carcinoma ot the bowel. 


sleeve. 

A 2-in, vertical incision is made in the 
dome of the peritoneum, which was_ re- 
flected The distal limb 
of the resected sigmoid sleeve, which will 


from the bladder. 


drag a portion of the mesentery with it, 1s 
The 


periphery of the distal sigmoid stoma is 


drawn through this peritoneal rent. 


anastomosed with interrupted sutures of 
00 chromic gut to the transected prostate 
gland. These sutures are passed through 
the full thickness of the bowel. Each su- 
ture includes a substantial bite of prostate. 
No attempt is made to suture the prostatic 
urethra to anything; it simply projects into 
the lumen of the sigmoid sleeve. The pos- 
terior sutures should, of course, be inserted 
first, followed by the lateral sutures. The 
anastomosis is completed by the insertion 
of the anterior sutures. Eight to ten  su- 
tures are sufficient. 

The edges of the peritoneal rent, through 
which the sleeve has been drawn, are then 
lightly tacked, with interrupted sutures of 
QOOO chromic gut on Atraumatic needles, 
to the serosal surface of the sigmoid. In 
this manner the anastomosis between. sig- 
moid and prostate is extraperitonealized. 
Two Penrose drains are placed to the site 
and 
brought out beneath the peritoneal retlec- 


of the prostatosigmoid — anastomosis 
tion to the lower angle of the abdominal 
incision. A perforated polyvinyl tube (size 
14 T°.) is passed through the urethra and 
sigmoid sleeve. This tube protrudes at the 
urethral meatus and at the abdominal 
colostomy, serves as a splint over which 
the prostatic urethra and sigmoid can unite, 
and permits irrigation of the sleeve during 
postoperative convalescence. 

The proximal limb of the sigmoid sleeve 
is brought out in the midportion of the 
abdominal incision as nonfunctioning 
colostomy. The wound is closed in a rou- 
Iexcessive bowel is excised, 


tine manner. 


and the edges of the colostomy are sutured 
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hig. 1—Diagrammatic 
first and second stages 
completed The bladder 
cuff of prostate may be 
sleeve of sigmoid. 


drawing of completed 
The ileal conduit has been 
has been The 
seen anastomosed to the 


ed 


Fig. 2.—Photograph of the patient's abdomen 


after the first and second stages have been com- 
pleted. The ileostomy may be seen in the right 
lower quadrant. The temporary nonfunctioning 
colostomy may be seen in the midline 


Ulm 


to the skin with interrupted 
chromic gut to promote healing by first 


intention. 


margins 


Since this colostomy is not de 
signed as a functioning one, no bowel need 
project above the surface of the abdomen. 
the 
completed first and second stages is shown 
in bigure 1. The 


the stage, 1s 


diagrammatic representation of 


healed abdomen, after 


second shown in Figure 2, 


where the ileostomy and the colostomy may 


Fig. 3—An x-ray photograph of the sigmoid 
bladder after the sleeve has been filled with a dilute 
solution of radiopaque material. This test is per 
formed to establish sound healing at the prostato 
sigmoidal anastomosis before the third stage of the 
procedure performed 


be seen. Parenteral nutrition is maintained 


after the second stage until the patient has 
active normal bowel sounds and passes 
Hatus. The nasogastric suction tube is then 
diet 


During the second postoperative week, but 


removed and permitted as desired. 
not before, the plastic splinting tube is ir 
rigated daily to remove the collected mucus 


from the sigmoid. sleeve. 
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When healing has occurred at the pros- 
tatosigmoid anastomosis, the plastic splint- 
ing tube is removed and a Foley balloon 
When the 
the 
filled with a radiopaque solution 


catheter inserted per urethram. 


colostomy is occluded and sigmoid 
through 
the urethral catheter—a roentgenogram of 
the “new” bladder may be obtained. This 
valuable view is demonstrated in ligure 3. 

Functional capacity of the sigmoid blad 
der is demonstrated by filling the sleeve 
through the colostomy and permitting the 
patient to void per urethram. To accom 
plish this test, a Foley catheter with a 30 
ce, balloon is inserted into the colostomy 
for several inches; the balloon 1s inflated; 
traction is applied to the catheter so that 
the distended balloon will occlude the in- 
terior ostium of the colostomy, and the new 
bladder is filled through the catheter with 
water. The water re 
quired to produce the sensation to void can 


sterile amount of 


be measured; the voiding stream and_ the 
ability to start and stop the stream can be 


observed, and, finally, the residual, if any, 


can be determined. All of these observa- 
tions should be carefully recorded on sev- 
eral occasions, for unless the new bladder 
is truly serviceable, the last stage of the 
procedure should be omitted, and the pa 
tient maintained on the ileal conduit. 

The third 
when the criteria have 
been met, consists of an end-to-end anasto 
between 


which is 
functional 


stage, performed 


above 
ileal stoma and 


mosis sigmoid 


stoma. The midline incision is reopened. 
The external limb of the sigmoid sleeve 
inch 
of sigmoid is excised to provide a fresh, 


is carefully mobilized. The terminal 
The ex 
taken 
down, with painstaking effort to preserve 
the pouting ileal nipple. 


clean edge for the anastomosis. 
ternal ileal stoma is meticulously 
This nipple is 
inserted into the stoma of the sigmoid. 
Anastomosis is performed, with interrupted 
sutures of 0000 chromic gut on Atraumatic 
needles, between the freshened margin of 
the sigmoid and the mucosal edge of the 
ileum. This technique maintains the  pro- 
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jecting ileostomy, designed in this manner 
to safeguard the upper urinary tracts from 
A second row of sutures is placed 
the of the 


tubular structures to invert the ileum far 


reflux. 
between serosal surfaces two 
ther into the sigmoid. 

Before this final anastomosis is begun, 
a polyvinyl tube, containing multiple per 
forations, is passed through the urethra 
and the sigmoid sleeve, and into the ileal 
conduit for a few inches. The protruding 
portion of the tube is fixed by 00 silk su 
tures to the patient’s prepuce. The anasto 
mosis is completed over the splinting tube. 


the 
through this tube. Mucus from the sigmoid 


Urine will be drained to exterior 
segment will also be drained through the 
same tube. The tube is removed 10 days 
after the operation unless there is evidence 
of leakage at one of the anastomotic sites. 
Before the tube is removed, sound healing 
should be demonstrated with a cystogram 
of the ileosigmoid bladder. 

A Penrose drain to the ileosigmoid anas 
out 
To accomplish this, a stab wound is made 
in the right groin and a tract tunneled 
beneath the pelvic peritoneum, which is 
incised adjacent to the site of the anasto- 
This 


seventh day. 


tomosis is brought extraperitoneally. 


mosis. drain is removed on_ the 

The abdomen is closed in a routine man- 
ner, except that stainless steel retention su 
tures should be used for the final procedure. 

Gastric suction is continued until flatus 1s 
passed and normal bowel sounds are heard. 
The tube is then removed, and diet is al 
lowed as desired. The ultimate rearrange 
ment is shown in Figure 4. 


Report of a Case 


A 44-year-old man, married, white, a cabinet 
maker, entered the Veterans Administration Hos- 
pital, New York, on Aug. 1, 1957, with a chief 
complaint of recurrent hematuria for two years 
Shortly after the onset of hematuria the patient 
had been admitted to another hospital, where a 
segmental resection of the bladder wall was per 
formed. Several months before admission to our 
hospital the patient had been admitted to a third 
hospital, where transurethral fulguration was per- 
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hig. 4.—Diagrammatic drawing of the completed 
procedure after the third stage. The ileostomy and 
the colostomy have been anastomosed. Preserva- 
tion of the ileal nipple may be seen, an important 
step in the prevention of back-pressure on ureters 
and kidneys 


formed. The remainder of the patient’s history was 
uneventful. 

Aside from a single transverse low abdominal 
surgical 
abnormality. 


sear, physical examination disclosed no 
Rectal showed a nor 
mally mobile bladder floor and no suggestion of 
infiltrative tumor. The voided 
bloody. All other laboratory 
normal limits. 
prompt 


examination 


urine was grossly 


tests were within 
showed 


of the 


An intravenous pyelogram 


excretion and normal outlining 


urinary system. 


Initial cystoscopy, on Aug. 6, showed a con 
tracted, irritable bladder, in) which two-thirds ot 
the surface was covered with papillomatous pro 
yections. Several biopsy specimens were taken and 
were reported by the pathologist as “papilloma.” A 
repeat cystoscopy was performed one week later 
Bladder capacity, even 
under spinal anesthesia, was markedly diminished 
\dditional biopsy specimens were taken, and again 


under spinal anesthesia 


the pathologist reported “papilloma.” 

At this point it was decided to give this patient 
the benefit of urinary diversion in the hope that a 
tumor of such low malignancy 
from a bladder put at 


might disappear 
rest. Accordingly, the 
sricker ileal-conduit operation (which matured to 


the first stage of the total procedure) was accom 


IDDER 


plished without untoward event Sept. 16, 1957 


The conduit functioned very well, and the patient 
was permitted to leave the hospital temporarily 
Six weeks after the diversion a third cystoscopy 
was performed. Rather than shrinking, the tumor 
appeared to be increasing in size and area. Biopsy 
specimens were again taken, and again the pathol 
ogist made a diagnosis of “papilloma.” The patient 
and all of the pathological slides were presented to 
the entire staff of urologists, assembled in confer 
ence. There was unanimous expression of opimion 


that the tumor was an early carcinoma and. that 


total cystectomy should be performed 
Since the patient was young, married, and sex 


ually active, and since the tumor was of low 


malignaney and not infiltrative—either on bimanual 


examination or from microscopic appearance ot 


the biopsy tissues—I decided to try the moditica 
tion which has been described. The opened surgical 
specimen is shown in Figure 5 

construction of the sigmoid 
Nov. & 


used was that described as the second stage of the 


Cystectomy and 
bladder were performed The technique 


total procedure. One seminal vesicle was uninten 
tionally removed with the bladder, but only a rim 


of prostate was excised 


from the second 
The 
prostate and sigmoid sleeve did not heal by first 
intention. When the 
fluid 


lower angle of the wound. The leakage gradually 


Recovery operation was rea 


sonably uncomplicated anastomosis between 


plastic splinting tube was 


irrigated, some would escape through the 


diminished, and ceased within one month 
this 


The ap 


pearance of the abdomen at point, with 


Fig. 35.—A_ photograph of the opened bladder, 


Massive 


which was removed at the second stage 
be seen 


extent of the tumor may 


5 LO35 
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ileostomy and colostomy visible, may be seen in 


Figure 2. An x-ray of the sigmoid bladder, after 
it had been filled with radiopaque solution through 
a urethral catheter, and while the colostomy was 
A mild epididy 


mitis developed in the fifth week of convalescence 


occluded, can be seen in Figure 3 


from the second stage 

When the sigmoidogram, as shown in Figure 3, 
indicated solid healing, the third, and final, stage 
Uri 


nary output from the completed substitute bladder 


of the procedure was performed on Dec. 20. 


was adequate from the day of operation 

The nasogastric tube was removed on the fourth 
day. Skin sutures and the splinting plastic drain 
age tube were removed on the ninth day. “Two days 
later the lower angle of the wound reopened 
spontaneously; a moderate amount of blood-stained 
fluid escaped, and it became apparent that the con 
flow of fluid 
that the 


the prostatosigmoid anastomosis, the anastomosis 


tinued was urine, Repeated x-ray 


studies showed leak was coming from 


which had been completed in the second stage, and 
which had failed to heal per primam. There was 


no evidence of leakage the  ileosigmoid 
anastomosis, the union which had been the last to 


be established, 


6 
after the 


intravenous pyelogram performed 
patient had returned to work. Prompt 


excretion, absence of dilatation, and normal pelves 


may be seen. The dye-tilled segments of the ileo 
sigmoid bladder are well outlined. 
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The 


and 


Fig. 7.—Photograph of the patient voiding. 
patient voids voluntarily with a good stream, 
can start and stop at will. 


\ Foley catheter was inserted per urethram into 
the sigmoid bladder. The fistula slowly closed, and 
when the catheter was removed, 17 days later, the 
patient voided well without suprapubic leakage. 
1958, five 
months and one week after admission. The patient 


The patient was discharged Feb. 7, 
has been reexamined at monthly intervals. His only 
complaint is moderate inability to hold his urine 
while asleep. He returned to work as a cabinet 
maker one month after discharge, and he says that 
he is completely continent during the day except 
when he stoops to do heavy lifting. He voids with 
a good stream, and has never complained of mucus 
in the urine, although there is obviously a small 
quantity in every voided specimen. He early re- 
sumed his normal marital sexual activities, and he 
states that there has been no impairment of his 
preoperative performance in this respect. He does 
admit that there is a diminution in the volume of 
retrograde ejacula 


ejaculate, possibly indicating 


tion. He has a good appetite and has regained 
almost all of the considerable weight he lost while 
in the hospital. An 


four months after the final operation, is shown in 


intravenous pyelogram, 


Figure 6. Salient chemistry values, which indicate 
a negligible hyperchloremic acidosis, are recorded 
in the Table. A view of the patient in action 
one month after the last operation may be seen 
in Figure 7. 
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Blood Chemistry Levels * During the Total Procedure 


Bun, Mg. “% 


17 (ist stage) 
Is 
19 


7 (2d stage) 
Is 
21 (3d stage) 
23 
24 
3 
20 
Is 


13 


* Slight alteration occurred, but final determinations are seen to be within normal limits 


azotemia is obvious 


Comment 
The surgical construction of a vital sub 
stitute for the excised human bladder has 
continuing challenge to 
first 


have deseribed in this report: represents 


been a surgeons 


since the cystectomy. The operation 
another attempt to solve a difficult problem, 
The procedure | have utilized has required 
three distinet ma 
the bladder 
substitute has functioned better than [ had 


extended hospitalization 
jor operations altogether-—but 


hoped when | first decided to attempt such 
a formidable undertaking. 

Although the ileal conduit was originally 
constructed merely to divert urine from a 
papillomatous bladder, my subsequent ex 
perience led me to incorporate this initial 
step in the over-all procedure, for several 
reasons, diversion, it has 


lirst, such a 


clearly been demonstrated, does the kidneys 
this 


the least harm. Second manner ot 


diversion provides an easy means of con 


version to other arrangements. 
this 


inserted between ureters and sigmoid reser 


linally, 


and most importavit, sleeve of ileum 


voir (in the ultimate rearrangement) pro 


tects the ureters and kidneys against 


Ulm 


Chloride, 
mEq/L. 


Carbon Dioxide, 
mEq/L 


Sodium, 
mEq/L 


Potassium, 


mEq/L. 


Absence of hyperchloremic acidosis and 


back pressure developed in” the sigmotd 
storage receptacle. Normal chemistry levels 
and normal pyelography, in the single case 
reported, support this hypothesis. The ac 
live peristalsis of the ileum keeps the urine 
moving and apparently contributes to. the 
prevention ot postoperative hydronephrosis 
and hyperchloremic acidosis. 

The 


tween distal sigmoid stoma and the severed 


direct) end to-end anastomosis be 
prostate was designed as an improvement 
over the side-to-end technique deseribed in 
the McLean method. Prevention of resid 
ual urine in the sigmoid bladder was. the 
theoretical basis of this change in his tech 
that 


conducive to 


nique, I felt direct 


total 


such connection 


would be emptying of 
the sigmoid reservoir. again im my 
justify this 
alteration, for this patient has had residual 


Whether 


reduces the 


Results, 
single reported Case, seem to 


urine on only one occasion. this 


type of anastomosis EXCESSIVE 
and troublesome mucus which Melean. re 
ported (his patient had actual obstruction 


by urethral plugs of mucus) is less tenabl 


Probably, my patient simply makes less 


date 
Aug. 2 20 Sci 
20 13 
Sept. 6 
Os 23 131 12 = : 
7 
23 
14 
21 17 SS 130 4 
23 16 93 32 4 
, Sept. 26 21 103 23 138 17 
Oct 24 100 21 4 
Is 30 140 1S 
16 89 25 132 
17 88 138 1.7 
Jan. 12 101 138 
April 12 102 2s 140 
June 108 2 135 ‘4 
> 
co 
fo, 
. 
120 


However, | have conjectured that the 


ileum secretion may inhibit in some manner 
the excessive production of mucus in the 
sigmoid colon. MeLean’s patient did not 
have a sleeve of ileum interposed between 
ureters and colon. Many additional studies 
and operations will be required to solve 
this question, 

The staging of the procedure satished me 
very well. As can be noted from the case 
protocol, the only substantial complication 
was the development of a fistulous opening 
at the junction of prostate and sigmoid. 
MeLean’s patient had a similar complica 
tion. When the total procedure is staged, 


as | have described my technique, the 
security of this all-important anastomosis 
can be thoroughly tested prior to the defini 
tive third stage. Although | gave my patient 
a month for this critical junction to heal, the 
anastomosis broke down when put to the 
The 


proper 


test of function. means | used for 


determining maturation namely, 


x-rays of the distended sigmoid — sleeve, 


with a search for suggestive leakage ——is 


evidently not adequate. Since the cancerous 
second 


bladder is removed the 


and since the ileal conduit does the kidneys 


slage, 


no appreciable harm when maintained in 


definitely, there is no valid) reason for 


hurrying the third stage. Perhaps it would 
be best to permit the patient to leave the 
hospital for several months, and then re 
turn for the last operation, with solid union 
at this truly unanatomical connection, 
Prostate and sigmoid evidently have little 
affinity for marriage. 

Functionally, the procedure has been 
highly satisfactory to me and the patient. 
That he 


sexual activity is most gratifying. That the 


has had no disturbance of his 
patient has returned to his regular occupa 
tion of making furniture demonstrates that 
it is not more than a healthy young man 


can tolerate. 


Phat this treatment is long and expensive 


cannot be denied. 


What equally cannot be 
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denied is that the present-day management 


of bladder cancer leaves much to be desired. 
| am convinced that this operation may 
become a strong weapon in the armamen 
tarium of the surgeon who is courageous 
and ambitious. 


Summary 


A new operation to construct a function 
ing substitute bladder from ileum and _ sig 
This 


particularly suited for patients who have 


moid is deseribed. operation — is 


bladder cancer which would otherwise be 
treated by measures less radical than cystec 
tomy, for, since the prostate and seminal 
vesicles are preserved, sexual activity 


should) remain undisturbed. Preservation 
of the prostate and external urethral sphine 
ter leaves urinary continence intact. 

The single patient on whom this opera 
tion was performed is voiding almost nor 
mally, has unimpaired sexual activity, and 
has returned to work as a cabinet: maker. 

524 EF. 20th St 
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Marlex Mesh, a New Plastic Mesh for Replacing 


Tissue Defects 


Experimental Studies 


FRANCIS C. USHER, M.D., and JOHN P. GANNON, M.D., Houston, Texas 


During the past five years the successful 


use of synthetic vascular prostheses of 
nylon, Orlon, Dacron, Ivalon, and ‘Teflon 
has stimulated investigators to try fabrics 
of these same materials for the repair of 
tissue defects of the abdomen and chest 
wall. With the possible exception of Teflon, 
these fabrics have had to be removed, in 
the presence of infection, and this has been 
a major deterrent to their use clinically. 
Another problem has been that of obtaining 
a weave porous enough to allow abundant 
growth of fibrous tissue through the graft 
without strength and 


sacrificing — tensile 


“body,”” so essential in this type of pros 
thesis. This is particularly true of Teflon, 
which, although it has desirable physical 
properties, cannot be woven into a. satis 
factory monofilament mesh. 
Marlex polyethylene is a new 
Phillips 
sartlesville, Okla. 
density polyethylene produced from ethyl 


plastic, 
recently developed by Petroleum 
Company, It is a high 
ene gas in a carrier solution by catalytic 
action at relatively low pressures. It differs 
from the conventional low-density poly 
ethylene in a number of important respects. 
The new plastic possesses a highly crystal 
line molecular structure, affording an un 
usually high softening temperature and 
high tensile strength when compared with 
conventional polyethylene. [tis readily 
made into a monofilament by hot-melt ex 
trusion, and a mesh made from this. fiber 
is nonwettable and possesses outstanding 
chemical resistance. It has softening 
Submitted for publication April 18, 1958 

From the Surgical Research Laboratory, 


Medicine 


savior 


University College of 


temperature of 260 I, allowing it to be 
sterilized in an autoclave with no damage. 
Marlex monofila 
50,000 to 150,000. Ib 


per square inch, the exact value being a 


The tensile strength of 


ment 1s exceptional 


function of cooling rate and drawing con 
values 
may be compared with 65,000-114,000 for 
nylon, 47,000 for Teflon, &1,000-124,000 
45, 000-83,000 for. silk.' 


The tissue reaction to the implantation 


ditions during manufacture. These 


for Dacron, and 


of Marlex has been reported by one of us 
OU). 


reaction of this high-density polyethylene 


We found the foreign body 


(when implanted intraperitoneally in’ dogs, 
according to the method deseribed by 
LeVeen*) to be less than that of nylon, 
Dacron, and Orlon, and equal to that of 
Teflon. 

Marlex mesh is prepared from a mono 
The 
42%” 40 per inch (tantalum gauze 
inch). A taffeta 
weave is used, which gives the mesh excep 
The 


mesh can be cut to the desired pattern after 


filament & mils in diameter. thread 


count 1s 


is. 5050 per simple 


tional strength and prevents raveling. 


autoclaving, and, by searing the cut edges 


with a cautery, a seal is obtamed which 


permits sutures to be placed within 'y in 
of the edge without pulling through. 
Because of the favorable physical prop 


erties of this mesh, and because of the 


known low tissue reaction to Marlex, we 


undertook the following investigation in 
dogs to determine its usefuiness in repat 


ing tissue defects 


fe 
13] 


Methods and Results 


Thirty-one large adult mongrel dogs were 
used. Defects in the abdominal wall, chest 
wall, and diaphragm were made by excising 
blocks of (including 


rectangular tissue 


peritoneum or pleura) and suturing Marlex 


mesh over the defect. The skin was closed 
over the implant, and the dogs were killed 
at intervals of up to six months. The dogs 
were divided into six groups, 

1. Comparison with Teflon. 
In each dog a long midline ab- 


Six dogs 
were used, 
dominal incision was made and two squares 
of rectus muscle and peritoneum (10% 10 
cm.) were excised. One defect was repaired 
with Teflon fabric, the other with Marlex 
mesh. Two weaves of Teflon were used. 
TH-41-30, a porous-weave Teflon, was used 
in three dogs, and T-5-42, a close-weave 
Teflon, was used in three dogs. All wounds 
healed without infection. There were sub 
cutaneous serum collections in one of the 
six dogs, which responded to aspiration. 


Support was good in all of the dogs. 


Fig. 1—Comparison with Teflon. Marlex mesh 
above; Teflon fabric (CT h-41-30) below; at opera 
tion. 
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Fig. 2.—Comparison with Teflon. At autopsy, six 


weeks after operation. Marlex mesh above; Teflon 
fabric (TEF-41-30) below. Specimen  transillumi- 
nated 


The dogs were killed in pairs at Six 
weeks, three months, and six months. [x 


that 
little fibrosis had taken place through either 


amination at autopsy revealed very 
the porous-weave or the close-weave Teflon 
in the six dogs. This was confirmed by 


The 


folded edges of the Teflon fabric which had 


histologic study of the specimens. 


been sutured to the abdominal wall were 
loose, and not well bonded to the surround 
ing fascia. 

The Marlex mesh was found to be uni 
formly infiltrated with fibrous tissue to a 
thickness of 4 to 5 mm. The edges of the 
mesh were well bonded to the surrounding 
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Fig. 3. Comparison 
with Teflon. At autopsy, 
three months after opera 
tion. Specimen at lett 
Marlex mesh above, Tet 
lon fabric (TH-41-30) 
below. Specimen at right 
Marlex mesh above, ‘Tel 
lon fabrie (TH-5-42) be 
low. 


tissues, and it was difficult to delineate the the xiphoid process and costal margins, 
graft from the surrounding tissue. The above, to the symphysis pubis, below, (and 
fibrous tissue present at three months and — laterally to the transverse processes of the 


at six months appeared to be of the same vertebrae) was excised. Marlex mesh was 
amount as at six weeks and was quite pli- cut to pattern and used to replace this 
able. There was a slight transverse wrin- massive defect. One dog died of shock, but 
kling present in all of the grafts. the others survived, and there was normal 
On the peritoneal side, there were more abdominal contour in these three dogs. 
omental adhesions to the Marlex grafts Serum developed subcutaneously in one dog, 
than to the Teflon, and they were more — but responded to aspiration. There were no 
densely adherent. wound infections. The three dogs were 
Abdominal-Wall Replacement. killed at six weeks, three months, and six 

In four dogs the entire abdominal wall, from = months. At autopsy, the abdominal-wall 


Fig. 4 Photomicro 
graph (low power), Mar 
lex mesh; six weeks 
after operation, abdomi- 
nal wall. 
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Fig. 5 Photomicro 
graph (low power), Tef- 
lon fabric (TH-41-30) ; 
six weeks after operation, 
abdominal wall 


replacement was intact, quite pliable, and 


uniformly infiltrated with fibrous tissue to 
a thickness of 4 to 5 mm. in all three ani 
mals. Some transverse wrinkling of the 
grafts was observed. There were adhesions 
of bowel and omentum to the peritoneal 


hig. 6.—Abdominal-wall replacement with Mar 
lex mesh; at operation 
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side of the graft, but no intestinal obstruc 
tion, The graft was excised en bloc and 
the mesh recovered by hydrochloric-acid di 
gestion of the tissues. There was no frag 
three 


mentation of the the 


specimens, although some transverse wrin 


hig. 7.—Abdominal-wall replacement with Mar 
lex mesh; at autopsy, six months after operation 


“ : 
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kling was present. Tensiometer tests on the 
three specimens showed no decrease in ten 
sile strength of the mesh. 
3. Intraperitoneal Repair 
rectangular blocks 


In five dogs, 
(157.5 cm.) of the 
rectus muscles were excised and the defects 
repaired by suturing grafts of Marlex mesh 
of the same size to the peritoneal side of 
the abdominal wall, 


through-and-through 


using interrupted 


The 


was sutured 5 cm. distal to the cut edge of 


sutures. mesh 


the rectus muscles, so that it was under 


considerable tension and allowed simple 
closure of the abdominal wall over the mesh 
without tension. Autopsy on one of these 
dogs at six weeks showed sound healing of 
abdominal wall over the graft and uni 
form fibroplasia through the graft itself. 
Omentum was adherent to the graft by firm 
adhesions. 


4. Chest-Wall 


large dogs defects were made in the left 


Replacement. three 
chest by excising 10 cm. segments of the 
fifth, sixth, seventh, and eighth ribs, in 
Marlex 


(1010 em.) was sutured over the defect. 


cluding muscles and pleura. mesh 
These dogs were killed at six weeks, three 
All wounds healed 
Paradoxical 


months, and six months, 
satisfactorily. motion of the 
grafts was present in all the dogs up to the 
time of killing, but was minimal and caused 
embarrassment in 


no respiratory any of 


sher—Gannon 


Marlex 
wall 
ment, three months after 


Fig. & 


abdominal 


mesl 
replace 
yperation (specimen «i 
with hydrochlorn 
Shieht 


present, but no fraemer 


gested 


acid) wrinkling 


tation of mesh 


them. At 
uniformly 


autopsy all of the grafts were 
infiltrated with 3 to 4 
fibrous tissue. The edges of the graft were 


mim. of 


well bonded by fibrous tissue to the sur 


rounding fascia. The skin was freely mova 


ble over the outer surface of the graft 


On the pleural surface, lung was rather 


densely adherent to the mesh. There was 


9-—Chest-wall 
mesh; at operation 


replacement with Marlex 


t 
| 
Be 
. 
aa 
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Fig. 10.—Chest-wall replacement with Marlex 
mesh; at autopsy, six months after operation, 


no wrinkling of the graft. The six-month 
specimens, after digestion of the tissues, 
showed no fragmentation, and tensiometer 
tests showed no decrease in tensile strength. 

5. Diaphragm.—\n three large dogs the 
left chest was entered through an intercostal 
incision and a 1010 em. segment of the 
left leaf of the diaphragm excised. Marlex 
mesh was sutured over the defects with in- 
terrupted silk sutures. These dogs exhibited 
no cardiac or respiratory embarrassment 
and were killed at six weeks, three months, 
and six months. At autopsy the grafts were 
uniformly infiltrated with fibrous tissue. 
Lung was adherent to the graft, above, and 
to the liver and spleen, below. There was 
no wrinkling of the graft. [-xamination of 
the six-month specimen after digestion of 
the tisue showed no fragmentation of the 
mesh, and there was no decrease in tensile 
strength. 

6. Infection Studies.—In 10 


10* 10 em. segment of the rectus muscles 


dogs a 


was excised (leaving the peritoneum intact ) 
and Marlex mesh of the same size sutured 
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over the defect, using braided wire sutures. 
Unsterile technique was used, and a dilute 
solution of feces was injected into the 
the skin. 
dogs died of overwhelming infection. In 
the that 


were drained by opening the incision for 


wound after closure of Three 


seven survived, wound abcesses 


its entire length (15 cm.) on the third post- 
operative day. The dogs were then given 


penicillin and streptomycin daily for seven 


days to control the infection. The wounds 
were allowed to granulate in with no fur- 
ther care. One dog chewed out the graft 
after the wound was opened. In the re 
maining six dogs the wounds healed without 
slough of the graft or sinus formation. 
Three to four months was required for 
these wounds to heal completely because of 
the large granulating area, which was al 
lowed to epithelize over spontaneously. In 
all six dogs healthy granulation tissue grew 
through the mesh 
14th to the 21st 


autopsy it was found that in all six dogs 


and covered it by the 
postoperative day. At 


Fig. 11.—Infection studies. Marlex mesh in in 
fected abdominal wound two weeks after operation. 
Note granulation tissue growing through the mesh. 
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there was very little scar tissue present in 
the wounds. A uniform, pliable layer of 
fibrous tissue, 34 mm. in thickness, en- 
cased the mesh, On gross and microscopic 
examination it appeared identical with the 
tissue response to the Marlex in the non- 
infected dogs. 


Summary 
Marlex mesh was used to replace large 
defects in the abdominal wall, chest wall, 
and diaphragm of 31 dogs. These dogs 
were killed at intervals of up to six months. 
Inspection of the grafts at autopsy and 
histologic examination showed the mesh to 


be well infiltrated with pliable fibrous tissue. 


Comparisons with Teflon fabric implanted 
as a control showed more uniform infiltra 
tion of the Marlex mesh and better bondage 
of this material to surrounding tissues. [£x- 
amination of the mesh after six months’ 
implantation showed no fragmentation and 


no decrease in tensile strength. Infection 


U sher—Gannon 
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studies demonstrated that granulation. tis- 
sue would grow through the mesh in the 
presence of purulent infection without 
slough of the graft or sinus formation. 
Because of the desirable properties re- 
that 


useful 


vealed by these studies, we believe 


Marlex 


prosthesis for the repair of tissue defects 


mesh will prove to be a 
in humans. We have already used it in 51 
clinical cases, which will be reported in a 
succeeding paper. 

727, Hermann 


Professional Building (25) 
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Marlex Mesh, a New Plastic Mesh for Replacing 


Tissue Defects 


II. Clinical Studies 


FRANCIS C. USHER, M.D.; JOHN G. FRIES, M.D.; JOHN L. OCHSNER, M.D., and L. L. D. TUTTLE JR., M.D., 


Houston, Texas 


The results of our experimental studies 


on the use of Marlex * mesh to_ repair 
tissue defects in the abdominal wall, chest 
wall, and diaphragm of dogs have been re 
ported by us.2* We found that this mono- 
filament mesh was superior to Teflon fabric 
as a surgical prosthesis because of more 
constant and uniform replacement by fibrous 
tissue. It was noted that the fibrous tissue 
replacement was limited to a uniform layer 
3 to 4 mm. in thickness, which was well 
“bonded” to surrounding fascia and quite 
pliable. There was no increase in the thick- 
ness of this fibrous tissue replacement be- 


Submitted for publication May 5, 1958. 

From the Cora and Webb Mading Department 
of Surgery, Baylor University College of Medi- 
cine, and the Hermann, Jefferson 
Veterans Administration Hospitals. 


Davis, and 


*A new high-density polyethylene, developed by 


Phillips Petroleum Company, Bartlesville, Okla 


yond six weeks. Examination of the 
recovered graft (by acid digestion of tis- 
sues) after six months’ implantation showed 
no fragmentation and no decrease in tensile 
strength of the mesh, Infection studies in 
dogs showed that in the presence of purulent 
infection granulation would 
through the mesh and wounds would heal 


without the 


tissue grow 


formation of persistent ab- 
scesses or sinuses. In fact, the amount of 
fibrous tissue formed in the infected wounds 
was found to be no greater than that present 
in the clean wounds that healed by primary 
intention, The inertness of Marlex mesh in 
the presence of infection is one of the most 
important characteristics of this new  plas- 
tic. It is comparable to tantalum mesh in 
this respect. 

Because of the successful results obtained 
in our experimental work with dogs, we be 


1.— Marlex 
magnified to show porous 
weave. Thread 
4242 to the inch 


Fig. mesh, 


count 
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big. 2.—Marlex mesh, 


recovered after three 


months’ implantation in 
the abdominal wall of the 
dog. 


mentation and no decrease 


There is no frag- 


in tensile strength. 


gan using the Marlex mesh in patients with 
hernias and other defects of the abdominal 
and chest wall. From July 1, 1957, to Aug. 
1, 1958, we used this material in 78 cases. 
The purpose of this paper is to report the 
results obtained in this group of cases. 


We have divided the 78 cases into three 


categories: (1) incisional hernias, (2) in- 
guinal hernias, and (3) detects of the chest 
and abdominal wall secondary to excision 


of tumors. 


Incisional Hernias 

There were 48 cases in the group of in 
cisional hernias. For 25 of the 48 patients 
the postoperative period is now six months 
or more, and the cases are presented in 
Table 1. 
employed in repairing these incisional her 
nias. 


Three different techniques were 


In the cases in which operation was 
performed early in the series, an overlap 
type of repair was used, either side-to-side 
or transverse, depending upon the location 
of the hernia. I*requently the hernial sac 
was upon itself when 
would not allow overlap of more normal 


imbricated tension 
fascia. Marlex mesh was then sutured as an 
implant over the imbricated tissues to rein- 
force the repair. At first, interrupted. silk 
sutures (size 0 and OO) used for 
imbricating the tissues and for suturing the 
Marlex mesh. 


were 


Later we switched to braided 


l'sher et al. 


steel wire (size 000) to avoid the possi 
bility of draining silk sinuses developing 
in the event of wound infection, 

As we gained more experience with the 
Marlex mesh, we found that the material 
could be sutured under considerable tension 
without sutures “pulling out’ of the mesh. 
We then changed over to a technique of 
simple closure of the hernial ring (after 
of the 
rupted braided-wire sutures, and suture of 


excision hernial sac) with inter 
the Marlex mesh, under moderate tension, 
over this repair. This technique is more 
easily and rapidly accomplished than the 
overlap repair and results in less tension 
of the approximated tissues. 

In seven cases the defect was too large 
to be closed by approximation of the edges 
of the hernial ring, and imbrication of the 
hernial sac was not possible. In these pa 
tients the Marlex mesh was stretched across 
the open defect, suturing it to the inner 
aspect (peritoneal) of the abdominal wall, 
Mattress 


through the entire muscular portion of the 


as an “inner boot.” sutures 
abdominal wall were used to suture the graft 
in place. Situated on the inside of an open 
defect in this manner, the graft appeared 
to have greater mechanical advantage than 
if it the defect. 


Omentum and bowel were adjacent to the 


had been placed over 
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TABLE 


Analysis of Twenty-Five Cases of Incistonal Hernias Repaired with Marlex Mesh 


Date of 
Operation 


1/22/58 


1/30/58 


Type of Hernia 


Epigastric hernia; defect 


xiphoid to umbilicus 


Lumbar hernia, 
defect 1015 em. 


traumatic; 


Right rectus incision (chole- 
cystectomy); repaired once 
previously; defect’ xiphoid 
to umbilicus 

Upper midline incision (gas- 
trectomy); defect xiphoid to 
umbilicus 

Right rectus incision 
cystectomy); repaired twice 
previously; defect 12X18 em 

Midline incision 
tomy and cholecystectomy); 
repaired 


(chole- 


(hysteree 

twice previously; 
defect xiphoid to pubis 

Subcostal incision (cholecyst 
ectomy) defect cm. 


Lower midline incision (hys- 
terectomy); 1218 
cm. 

Right 
cystectomy), 


(chole 
10% 20 


rectus incision 

defect 
em, 

Right rectus incision (explo- 
ratory laparotomy); defect 
em. 

Lower midline incision (hys- 
terectomy); defect pubis to 
unbilicus 


Upper midline incision (repair 
of diaphragmatic hernia); 
defect 66 em. 

Lower midline incision (hys 
terectomy); repaired 4 times 
previously; defect pubis to 
umbilicus 

midline incision (ex- 
ploratory laparotomy); de- 
feet em. 

Upper midline incision (gas- 
trectomy); repaired once 
previously; defect 58 em. 

Lower midline ineision (Ce- 
sarean section); defect 715 
em. 

Lower midline incision (hys- 
terectomy); repaired once 
previously; defect 10 12em. 

Lower midline incision (ex- 
ploratory laparotomy); de- 
fect 10X15 em. 

Lower midline incision (hys- 
terectomy); repaired 3 times 
previously; defect 10X15 em. 

Upper midline incision (gas- 
trectomy; defect xiphoid to 
umbilicus 

Lower midline incision (hys- 
terectomy); defect 1017 
em 


Lower 


Type of Repair 


Side-to-side overlap repair with 
Marlex mesh reinforcement; 
size of graft 820 cm. 

Imbrication of hernial with 
Marlex reinforcement; 
size of graft 10X15 em. 

Side-to-side overlap repair with 
Marlex reinforcement; 
size of graft 12X18 cm. 


sac 


Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 15X20 em. 

Side-to-side overlap repair with 
Marlex mesh reinforcement; 

size of graft 1520 em. 

Imbrication of hernial sae with 
Marlex reinforcement; 
size of graft 1526 em. 

Imbrication of hernial sac with 
Marlex reinforcement; 
size of graft 1015 em. 

Imbrication of hernial sae with 
Marlex mesh reinforcement; 
size of graft 1520 em. 

Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 1022 ¢m 

Side-to-side overlap repair with 
Marlex mesh reinforcement; 
size of graft 10X15 em. 

Side-to-side overlap repair with 
Marlex reinforcement; 
size of graft 1220 em. 


Side-to-side overlap repair with 
Marlex mesh reinforcement; 
size of graft 1020 em. 

Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 7X20 em. 


Side-to-side overlap repair with 
Marlex mesh reinforcement; 
size of graft 10X15 em. 

Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 710 em. 

Simple closure of defect with Mar 
lex mesh reinforcement; size of 
graft 7X15 em. 

Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 7X12 ¢m. 

Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 7X15 em. 

Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 7Xl5em. 

Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 

Simple closure of defect with Mar- 
lex mesh reinforcement; size of 
graft 7X15 em. 


Wound 
Compli- 
cations 


Serum 
aspirated; 
healed 
None 


Serum 
aspirated; 
healed 


None 


Serum 
aspirated; 
healed 
Serum 
aspirated; 
healed 


None 


None 


Serum 
aspirated; 
healed 
None 


Wound 
abscess; 
drained; 
healed 
None 


None 


None 


None 


None 


None 


Serum 
aspirated; 
healed 
None 


Serum 
aspirated; 
healed 
None 


Result 


No recurrence 
13 mo. postop. 


No recurrence 
12 mo, postop. 


No recurrence 
12 mo. postop. 
No recurrence 
12 mo. postop. 


No recurrence 
12 mo, postop. 


No recurrence 
12 mo. postop. 
No recurrence 
12 mo. postop. 


No recurrence 


12 mo. postop. 


No recurrence 
12 mo. postop. 


No recurrence 
11 mo. postop. 


No recurrence 
10 mo. postop. 
No recurrence 
8 mo. postop 
No recurrence 
7 mo. postop. 
No recurrence 
7 mo. postop 


No recurrence 
7 mo. postop, 


No recurrence 
7 mo. postop 


No recurrence 
7 mo. postop. 


No recurrence 
7 mo. postop. 


No recurrence 
7 mo. postop. 


No recurrence 
6 mo. postop. 


No recurrence 
6 mo, postop. 


Fe 
Case 
64 F 7/8/57 | 
3 62 7/22/57 
= 
5 65 7/31/57 
7 1) 8/5/57 
id 
M4 F 1/2/58 
15 45 M 1/0/58 
Is 65 1/17/58 
21 45 F 
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2/10/58 Lleostomy with wound dehis- 


cence; defect 1015 em. 


10/58 Upper midline incision (gas- 


trectomy); defect 12X15 em. 


Upper midline incision (gas- 
trectomy); defect xiphoid to 
umbilicus 

Lumbar hernia (traumatic); 
repaired 4 times previously; 
defect 8X15 em. 


mesh, but we do not believe this will prove 
to be of any serious consequence. 

Catheter-suction drainage with the Sted- 
man pump (as described by Lattimore and 
Koontz!) was used in all of the incisional 
hernias. Other measures to eliminate dead 
space, such as suturing the subcutaneous 
tissues to the underlying mesh and_ fascia 
and the use of pressure dressings, were 
also employed. When serum did accumulate 
in the wounds after removal of the drains, 
it was removed by repeated aspiration with 
a syringe and needle. 


Fig. 3 (Case 8, Table 1). 
paired with Marlex mesh. 


Incisional hernia re- 


Usher et al. 


Simple closure of defect with Mar 


Simple closure of defect with Mar 


Simple closure of defeet with Mar 


Marlex mesh sutured over open 
defect; size of graft 1020 em 


Wound 
healed by 


No recurrence 
lex mesh reinforcement; size of 
graft 7X15 em. 


6 mo. postop. 
secondary 
intention 
None No reeurrence 
lex mesh reinforcement; size of 
graft 10X20 em. 


6 mo. postop 
None No recurrence 
lex mesh reinforcement; size of 
graft 7X15 em. 


6 mo. postop. 
Serum No recurrence 
ispirated; 
healed 


mo. postop 


Wound infections were treated by open 
ing the wound widely, the application of 
wet compresses, and the use of the appropri 
With this treatment, all of 
the infected wounds healed by secondary 


ate antibiotic. 


intention without the necessity of removing 
the Marlex mesh. Granulation tissue could 
be seen growing through the Marlex mesh 
in these wounds, and, except for two in 
of to silk 


sutures, all of these wounds granulated in 


stances draining sinuses due 


and epithelized over in a relatively short 


time. The two wounds with draining: silk 


Fig. 4 (Case 4, Table 1) 
paired with Marlex mesh. 


Incisional hernia re 


a ‘hes 
2387 F 
= 


sinuses healed after removal of the offend- 
ing sutures, 
There were 10 instances of serum col- 
lection among the 48 incisional hernias and 
3 wound There have been 


infections. no 


recurrences to date. 


TABLE 2 


Date of 


Sex Operation ‘Type of Hernia 


M 7/26/57 Right direct hernia 

Right direct-indirect hernia 

10/57 Reeurrent right direct hernia 

Bilateral direct-indirect hernia 

Bilateral direct-indirect hernia 

Recurrent (twice) left direct 
hernia 

Bilateral direct hernia 

11/19/57 Bilateral direet hernia 

12/4/57 Wilateral direct-indireet hernia 

Recurrent left direct hernia 


Right direct-indirect hernia 


Recurrent (twice) left direct 
hernia 


Left direct-indirect hernia 


Right direct-indireet hernia 
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Inguinal Hernias 
were 23 in the group 
inguinal hernias. For 14 of the 23 patients 
the postoperative period is now six months 


There cases ot 


or more, and the cases are presented in 


Table 2. 


Operation 


Halsted repair with Marlex mesh he- 
tween inguinal floor and external 
oblique aponeurosis; size of graft 
2X7.5 em. 

Bassini repair with Marlex mesh be- 
tween inguinal floor and external 
oblique aponeurosis; size of graft 
em. 

Halsted repair with Marlex mesh be- 
tween inguinal floor and external 
oblique aponeurosis; size of graft 
2X7.5 em. 

Bilateral Bassini repair with Marlex 
mesh between inguinal floor and ex- 
ternal oblique aponeurosis; size of 
graft 2X7.5 em. (two) 

Bilateral Bassini repair with Marlex 
mesh between inguinal floor and ex- 
ternal oblique aponeurosis; size of 
graft 2X7.5 em. (two) 

Halsted repair with Marlex mesh be- 
tween inguinal floor and external 
oblique aponeurosis; size of graft 
2X7.5 em. 

Bilateral Bassini repair with Marlex 
mesh between inguinal floor and ex- 
ternal oblique aponeurosis; size of 
graft 2X7.5 em. (two) 

Bilateral Bassini repair with 
mesh between inguinal floor 
ternal oblique aponeurosis; 
graft 2X7.5 em. (two) 

Bilateral Bassini repair with Marlex 
mesh between inguinal floor and ex- 
ternal oblique aponeurosis; size of 
graft 2X7.5 em. (two) 

Halsted repair with Marlex mesh be- 
tween inguinal floor and external 
oblique aponeurosis; size of graft 
em. 

Bassini repair with Marlex mesh be- 
tween inguinal floor and external 
oblique aponeurosis; size of graft 
2X7.5 em. 

Halsted repair with Marlex mesh be- 
tween inguinal floor and external 


Marlex 
and ex- 
size of 


oblique aponeurosis; cord severed 
at internal ring; size of graft 27.5 
em. 

Bassini repair with Marlex mesh be- 
tween inguinal floor and external 
oblique aponeurosis; size of graft 
cm. 

Bassini repair with Marlex mesh be- 
tween inguinal floor and external 
oblique aponeurosis; size of graft 
em. 


Wound 


Compli- 


cations 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


Marlex mesh was used only in 


Analysis of Fourteen Cases of Inguinal Hernias Repaired with Marlex Mesh 


Results 
No recurrence 


12 mo. postop 


No recurrence 
12 mo. postop 


No recurrence 
12 mo. postop 


No recurrence 
11 mo. postop 


No recurrence 
11 mo. postop 


No recurrence 
10 mo, postop 


No recurrence 
9 mo. postop 


No recurrence 
mo. postop 


No recurrence 
Smo, postop 


No recurrence 
7 mo. postop 


No recurrence 
7 mo. postop 


No recurrence 
7 mo. postop 


No recurrence 
6 mo. postop 


No recurrence 


6 mo. postop 
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Kig. 5 (Case 6, Table 
2).—Inguinal 
paired with Marlex mesh 


hernia re- 


the large direct or direct-indirect (saddle- strip of the 


bag) type of inguinal hernias; so the num 


Marlex (2.57 


cm.) Was 


ber of cases in this group was relatively 
small. 
The technique of implanting the mesh 


was the same in all cases—the floor of the 


inguinal canal was repaired by one of the 


conventional methods, and a small oblong 


sutured to Poupart’s ligament, inferiorly, 
the the 
sheath, superiorly, and the internal oblique 
A notch 
was cut to allow for emergence of the cord 


pubic tubercle, mesially, rectus 


muscle lateral to the internal ring. 


at the internal ring and the external oblique 


aponeurosis was closed over the mesh with 


TaBLe 3.—Analysts of Four Cases of Abdominal- and Chest-Wall Defects 
(Resulting from Excision of Tumors) Repaired with Marlex Mesh 


Date of 
Operation 


Cuse 

No. Age Sex Diagnosis 

8/28/57  Fibrosarcoma, anterior 
rectus sheath 
em 


‘Transitional-cell car 
cinoma (5X77 
implant in anterior 
ibdominal wall re 
sulting from partial 
resection of urinary 
bladder, for carci 
noma 

10/18/57 Chondrosarcoma, 3d, 
4th, and Sth ribs, left 
71X12 em 


4/3/58 Osteochondrosarcoma, 
6th, 7th, Sth, and 


9th ribs, left 


l’sher et al 


Wound 


Operation Complications Kesult 


Resection of skin, tumor, anterior ree None Ciood repair, ne 
tus fascia and both rectus muscles 
(11X22 ¢m.); 


over defect; skin and subcutaneous 


hernia ome 

Marlex mesh sutured postop 
tissue closed over mesh; size of graft 
15x15 em. 

Resection of tumor, 24 of right rectus 


None Ciood repair, ne 


muscle and sheath, all of left rectus hernia 5 mo 
muscle, and 2g of external oblique, postop 
internal oblique, and transversalis 
muscles on left side (from umbilicus 
Marlex mesh 


sutured over defect, skin and sub 


to symphysis pubis); 


cutaneous tissues closed over mesh 
size of graft 2020 em 

Resection of tumor and 20 em. seg 
ments of 4d, 4th, and Sth ribs, left 
chest; Marlex mesh sutured over de 


serum (rood repair, te 


collection, paradoxical mo 


subcutaneous tion of graft; ne 


fect; skin and subcutaneous tissue wound opened, hernia ¥ mo 


closed over mesh, size of healed by 


12X24 
Kesection of tumor and 


graft postop 
granulation 
15 cm. seg None 


ments of 6th, 7th, Sth, and 9th ribs, 


Ciood repair, ne 
paradoxical mo 
left chest; Marlex mesh sutured over tion of graft, ne 
defect; skin and subcutaneous tissue hernia 4 mo 
closed over mesh; size of graft 2025 


em 


postop 


| 
— 
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or without transplantation of the cord, Silk 
sutures (size 00) were used for the repair 
of the inguinal floor and for suturing the 
graft in place. No drainage was necessary, 
as the graft was implanted under fascia 
(external oblique aponeurosis ). 

There were no instances of serum collec- 
tions among the 23 cases and no wound in- 
fections. There have been no recurrences 
to date. 

We that the addition of the 
Marlex-mesh graft to reinforce the inguinal 
floor required only about 8 to 10 minutes’ 
additional operating time and has caused no 
wound complications. 


found 


We believe this im- 
plant could be a valuable adjunct to any of 
the conventional methods of herniorrhaphy 
when weakness of Hesselbach’s triangle is 
present, 


Defects of the Chest and Abdominal Wall 
Secondary to Excision of Tumors 


Seven patients were in this category. For 
four of the seven patients the postoperative 
period is now four months or more, and 
Marlex 
mesh was used to bridge the defect resulting 


the cases are presented in Table 3. 


from the excision of primary tumors of the 
ribs in four patients. In one patient with a 
chest-wall defect (Case 3) 
to the 
surface of the 


Marlex mesh 


was. sutured subcutaneous (outer ) 


other three 
cases, to the pleural (inner) surface. Para- 


ribs; the 


doxical motion of the graft was minimal in 
all cases, and there appeared to be suffi- 
cient fibroplasia through the graft to afford 
a strong closure of the defect. Placing the 
graft on the pleural aspect of the chest wall 


and securing it by encircling the ribs ap- 


peared to give a greater mechanical ad- 
vantage in closing the defect. 

In three patients, tumors of the anterior 
abdominal wall were excised. In one patient 
Marlex mesh was used to cover the result- 
ing defect. In the other two patients the 
defect was quite large, and the mesh was 
sutured to the peritoneal (inner) aspect of 
the abdominal wall with mattress sutures, 
according to the technique described for 
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Fig. 6 (Case 2, Table 3).—Abdominal-wall defect 
(resulting from excision of tumor) repaired with 
Marlex mesh. Intraperitoneal placement of mesh. 


Wound 


was by primary intention in all of these 


large incisional hernias. healing 


cases, and a firm abdominal wall resulted. 


Comment 


The Marlex mesh used in these patients 
was from a monofilament with a 
thread count of 4242 to the inch. This 


coarse mesh allows for ready penetration 


woven 


by granulation tissue and yet has excellent 
tensile strength. It can be sterilized by 
boiling for 30 minutes. The mesh can be 
cut to the desired pattern at the operating 
table and the edges either heat-sealed with 


With 


the edges sealed by the cautery, sutures can 


the actual cautery or turned under. 


be placed within '% in. of the edge under 
considerable tension without pulling out, 
Palpation of the wounds of these patients 
two to three months after operation revealed 
a firm abdominal wall. The edges of the 
graft were difficult to delineate from the 
and there were no 


surrounding — fascia, 
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MARLEX MESH—CLINICAL STUDIES 


Fig. 7 (Case 3, Table 3). 
with Marlex mesh. 


ridges from buckling or wrinkling of the 
graft. We have not had occasion to re 
operate upon any of these patients, but, 
from our experimental work with dogs, we 
believe the mesh is uniformily infiltrated 
with fibrous tissue, which probably does not 


increase in amount after six weeks. 


Summary 


A new plastic mesh has been described 
for the repair of hernias and other tissue 
defects of the abdominal wall, chest wall, 
and diaphragm. After experimental inves 
tigation of the mesh in dogs, it was used 
in 78 patients with hernias or other tissue 
defects, with excellent results. There have 
been no recurrences to date in any of these 
patients. The material is inert in the pres 
ence of infection, and the three cases in 
which wound abscesses developed all re 
sponded to treatment by open drainage and 
administration of the specific antibiotic. In 


Usher et al. 


Chest-wall defect (resulting from excision of tumor) repaired 


none of the infected cases was it necessary 
to remove the mesh. 

Although it is too early to evaluate these 
cases from the standpoint of recurrence, we 
have been impressed with the firm) repair 
resulting from the use of this prosthesis. 

rom our clinical experience with Marlex 
mesh, we believe it will prove to be a valu 
able adjunct in the repair of hernias and 
other tissue defects of the chest and ab 
dominal wall. 


727 Hermann Professional Building (25) 


REFERENCES 


1. Lattimore, T. |., and Koontz, A. R Suction 

Drainage After Implantation of 

Sheets, J. A. M. A. 155 :1333, 1954 
2. Usher, F. C., and Wallace, S. A 


action to Plastics 


Tantalum Gauze 


Tissue Re 


\ Comparison of Nylon, Orlon, 


Dacron, Teflon and Marlex, A. M.A. Arch. Surg 
76 :997, 1958. 
3. Usher, F. C.. and Gannon, |. P Marlex 


Mesh: A New Plastic Mesh for Replacing Tissue 
Defects: 1. Experimental Studies, A. M.A. Arch 
Sury., this issue, p. 131 


145 


bare 
; 
| 
: 


Results of Surgical Reconstruction in Exstrophy 


of the Bladder 


KARL C. JONAS, M.D., Philadelphia 


Introduction 


Ixxstrophy of the urinary bladder is an 
infrequent congenital anomaly, estimated to 
occur approximately once in 40,000 births, 
predominantly in males, It is due to re- 
tarded development resulting in a deficient 
union of the lateral halves of the bladder 
and the structures which lie in front of it. 
The pubic bones do not fuse, and the flat 
mucous surface of the bladder, with its 
projecting ureteral orifices, makes up the 
floor of the deficit in the anterior abdominal 
wall. Complete epispadias is an accompany- 
If the condition is untreated, 
danger of ascending infection is great, and 


ing feature. 


pyelonephritis is frequently fatal early in 
life. The proposal of over 70 different 
methods of treatment indicates the difficul- 
ties inherent in successfully correcting this 
anomaly. lor many years the treatment of 
choice has been some form of operative 
procedure to divert the urinary stream to 
the intestinal tract, although more recently 
primary reconstruction is again being advo- 
cated. In the largest series of reported 
cases, Harvard and Thompson! analyzed 
144 cases of exstrophy treated by  trans- 
plantation of the ureters to the colon. be- 
tween the years 1912 and 1946 at the Mayo 
Clinic, Operative mortality in this group 
was 10.5%, and a survival rate, which was 
86.7% at the end of 5 years, fell to 50% 
at the end of 30 years. Of the postopera- 
tive deaths 60%, and of the late deaths 
65%, were due to renal disease ; in addition, 
Submitted for publication June 27, 1958. 


Read before the Section of Surgery, General 
and Abdominal, at the 107th Annual Meeting of 
the American Medical Association, San Francisco, 


Tune 27, 1958. 
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one-third of the living patients had evidence 
of active pyelonephritis. These results have 
been closely paralleled by other workers. 
Sanderud * followed 17 patients, of whom 
3 died during the postoperative period and 
1, three and one-half months after opera 
tion; of the 11 patients subsequently fol 
were within 13 years. 
and collected 243 
cases treated by the Maydl operation, which 


lowed, 5 dead 


Hellstrom Romanus * 
consists of transplantation of the trigone 
to the pelvic colon, and found a cumulative 
mortality of 27.6% for the operation alone. 
They found the mortality for the Coffey 
technique of ureteral transplantation to 
range from 10% to 20%. Williams and 
Jolly * had 45 cases treated by transplanta- 
tion at the Great Ormond Street Hospital, 
with 3 postoperative deaths and 41 cases 
traced. At 5 years 81% of the patients 
were living, but at 20 years only 40% 
survived. 
an operation be performed during infancy 


It is difficult to recommend that 


which has only 50% chance of carrying the 
patient into adulthood. This has stimulated 
many workers in their efforts to reconstruct 
the urinary bladder to provide an adequate 
reservoir for the collection of urine, avoid 
the danger of ascending infection of the 
upper urinary tract from exposure to the 
intestinal flora, and, at the same time, pro- 
vide voluntary control and continence, This 


aim has probably not been completely real- 


ized by any technique of bladder recon 


struction, for, although Hugh Young 
reported a successful procedure, subsequent 
reports on that particular case indicate that 
surgery was less than a complete success. 
Scott ® reported in 1954 that the total ex 


perience of The Johns Hopkins Hospital 
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SURGICAL RECONSTRUCTION IN: BLADDER EXSTROPHY 


Fig. 1.—Operative result in primary reconstruc- 
tion of exstrophied bladder. 


produced no case of satisfactory reconstruc 


tion. In recent years interest has been 


rekindled in the reconstructive 


by the work of 


maneuvers 
Sweetser, Chisholm, and 
Thompson,® and more recently by Swen 
son.’ In reconstruction of the bladder, or 
in transplantation of the ureters, the final 
judgment on the intrinsic value of the pro- 
cedure must be made on long-term follow- 
up analysis. The achievement of a continent 
urinary reservoir will not prove to be ade- 
quate unless a normal upper urinary tract 
is maintained and extensive kidney damage 
prevented. Some degree of continence may 
be obtained with a partial obstruction of 
the bladder neck. Such continence is always 
associated with residual urine, pyuria, and, 


Fig. 2.—Technique of 
implanting ureters in 
colon. Reproduced — by 


permission of Surgery 
Gynecology and Obstet 
rics, article by 
W. Mathisen (96 :255-259 


| March] 1953). 


mas 


frequently, reflux of the ureters. Primary 
reconstruction of the bladder ‘must, there 
fore, be critically appraised in terms of its 
effect on the upper urinary tract. 


Material and Method 

Until his retirement, in 1953, my chief, 
Dr. Wayne Babcock, had pursued with 
great diligence his interest in this clinical 
problem. Early in his career he transplant 
ed the trigone or ureters, but eventually, 
about 1940, turned to primary reconstruc 
tion of the bladder. The group of patients 
on whom primary reconstruction was car 
ried out form the basis for this report, The 
technique used was essentially that de 
scribed by Sweetser, with additional plastic 
procedures on the bladder neck, as indi 
cated by the degree of incontinence. Then 
patients with exstrophy of the bladder were 
treated by primary reconstruction. The sex 
ratio was even, 5:5. No constant predis 
posing factors were elicited. Multiple oper 
were the 
rule rather than the exception. One patient 


ations to overcome incontinence 
had only 3 operations, but one patient had 
10, the average being 5 procedures per pa 
tient. Two patients died after early recon 
structive surgery, and one patient developed 
a fatal case of tetanus, following a rela 
tively minor plication of the bladder neck. 
Thus, the operative mortality was 33%. Of 
the remaining seven patients, five have since 
undergone transplantation of both ureters 
to the colon. The indication for transplan 
tation in three of these children was incon 
these three children the 


tinence, and in 
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Fig. 3.—A, pyelogram eight years after primary repair of bladder. This patient was con- 
tinent during day. B, same patient three months after bilateral ureteral transplantation. Note 
improvement in kidney and ureters. 


Fig. 4.—Patient totally incontinent; wears urinal. 
Normal upper urinary tract. 


Fig. 5.—Patient almost completely continent, but 
with marked upper urinary tract dilatation, 
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ually active, and satisfied to stay as he is. 
The other patient, a girl, has a perfect 
result. She has complete continence, no 
nocturia, clear urine, and normal ureters 
and kidneys. She is 17 years old, leads an 
active social life, and is healthy in every 
respect. She may well be the first patient 
in whom such a perfect result has been 
obtained. Of the five patients undergoing 
ureteral transplantation, the three with 
normal upper urinary tracts have main 


tained that favorable state without a single 


clinical episode to suggest pyelitis. Of the 


Fig. 6.—Normal upper urinary tract three years 
after ureteral transplantation 


upper urinary tract was normal. The other 
two children) were partially continent but 
with infected, dilated ureters and kidneys. 
To this extent, then, the continence ob 
tained appeared to be due to partial obstrue 
tion of the bladder neck. Of the two 
remaining patients, one, male, is completely 
incontinent, wears a urinal, has a normal 
upper urinary tract, and is married, sex 


Fig. 7.—Patient partially continent following 
reconstruction, but with advanced disease of 
kidneys and ureters. Clinically well since trans 
plantation of ureters to colon five years before 


Fig. &—Patient completely continent, — with 
normal upper urinary tract, but with two bladders 


two patients who had already developed 
ureterectasis and pyelocaliectasis, one has 
shown marked radiographic improvement 
since ureterosigmoidostomy. The other pa 
tient 1s clinically well but refused to have 
pyelograms taken. This particular girl, in 
addition to two reconstructive operations, 
required three operations for removal of 
bladder stones, prior to ureteral transplan 
tation, 


Jonas 
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Comment 


In view of the many discouraging aspects 


of urinary diversion to the intestinal tract, 


it is easy to understand why primary 


reconstruction should be attempted. How 
ever, the over-all results of primary recon 
worse than 


Much of 


the pessimism associated with transplanta 


struction are actually much 


those of ureteral transplantation, 


tion is a holdover from early series ot 
Walters 


cently reported 10 


cases. and associates > re 
to 25-year follow-up 
in four cases of exstrophy treated by trans 
plantation. Harlin and Hamm* have 
experienced no operative deaths or post 
operative complications in eight cases with 
a follow-up period of up to eight and one 


10 have 


half years. Turnbull and Higgins 
devised an ingenious method for urinary 
diversion into an isolated loop of ileum 
which, in turn, is routed into the sigmoid 
colon. Boyee and Vest! have reported 


two cases treated by sigmoid colostomy, 
closure of the distal sigmoid, creation otf 
a large fistula between bladder and rectum, 


Mathi 


sen’s technique for ureterosigmoidostomy 


and correction of the epispadias. 


was used in the five patients in this series, 
and the results have been completely satis 
factory, the longest follow-up period being 
five and one-half years. [t would seem that 
the development and utilization of satis 
factory methods of urmary diversion to 
the intestinal tract offer more promise than 
attempts to create surgically an adequate 


voluntary sphincter, 


Conclusions 

Ten patients with congenital exstrophy 
of the urinary bladder were treated by 
primary surgical reconstruction, The op 
Of the 


were 


erative mortality was 33. seven 


remaining cases, three completely 
incontinent; three were continent to a vari 
able degree, and one patient has a perfect 
result. The three patients with partial con 
tinence developed dilated upper urinary 


tracts, while the four patients with com 
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plete incontinence maintained normal upper 
This suggests that 
nence was a factor of partial bladder-neck 
obstruction. 


urinary tracts. conti- 
live of these patients have 
since undergone bilateral ureterosigmoidos 
with without 
complications over an interval of five and 


tomy, excellent. results and 
one-half years. On the basis of this ex- 
perience, we feel that ureteral transplanta 
tion, excision of the residual bladder, and 
operative correction of the epispadias con 
stitute the treatment of choice in exstrophy 
of the urimary bladder, 
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Electroencephalographic Patterns During Intracardiae 


Surgery Using Cardiopulmonary Bypass 


A Comparison of Two Anesthetic 


4 I gents 


EVA M. KAVAN, M.D.; VERNE L. BRECHNER, M.D.; RICHARD D. WALTER, M.D., 


and JAMES V. MALONEY, M.D., Los Angeles 


Introduction 
It is generally recognized that the elec 
troencephalogram is a valuable monitoring 
device during anesthesia.2°> Depth of anes 
thesia may be accurately correlated with 
various 
the 
such as 


electroencephalographic — patterns, 


and onset of undesirable cerebral in 


sults, hypercapnia, hypoxia, or 
cerebral ischemia, is rapidly retlected by 
To 


study the effect of cardiac bypass and_ the 


changes in electrical cortical activity. 


effectiveness of extracorporeal circulation 
In respect to cerebral circulation, cortical 
electrical activity has been monitored con 
tinuously during all procedures, employing 
a cardiopulmonary bypass, at the Univer 
sity of California Medical Center in’ Los 
Angeles. The purpose of this paper is to 
discuss the electroencephalographic records 
thus obtained from 25 patients during car 
dhopulmonary-bypass procedures, using the 
oxygenator. All records were obtained dur 
ing the year 1957. 


Methods 


Phe eight-channel Grass electroencephalograph 
recording seven bipolar leads with a paper speed 
Submitted for publication June 26, 1958 
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before the Section on 


of 1.2 


cm/sec. and a gain of 0.7 
employed in all instances. A 


em was 
| ead | 
(shoulder to shoulder) electrocardiogram was re 
Channel & 


cephalograms were 


modified 


corded on Preoperative electroen 


obtained on all and 
postoperative records were obtained in 13 of the 
surviving blood 


was recorded continuously during the surgical pro 


patients, 


patients. Eendarterial pressure 


cedure, employing Statham strain gauge, and 
rectal temperature was monitored with a Ther 
mistor 


The Gibbon-type sereen oxygenator with the De 


Bakey nonocclusive 


used in all 
The average pump output flow rate was 70 ml/ke 
hody 


pump was cases 


weight. In 4% patients the inflow was con 


nected to the left) subelavian and in 16 


cases It was connected to the right femoral artery 


artery, 


The donor blood was aerated with a mixture of 
97% 3.0% \erating 


the blood with this mixture was found in a series 


oxygen and carbon dioxide 
of experiments to result in 
of 40 mm. He 
from the heart-lung machine was at room tempera 
ture 


a mean arterial 


In 10 cases the blood circulating 


In 15 cases the blood was warmed to 36 C 
by four 250-watt infrared lamps placed within & 


in. of the oxvgenator screen 


All but two anesthetics were administered by the 


same anesthesiologist, (FE. M. K.); cyclopropane 


was the sole anesthetn 


agent used in 12 cases. In 


Il cases ether U.S. (diethyl ether) was used 


for maintenance, following a short) evelopropane 


induction, and in two cases anesthesia Was man 


tamed by 
Both 


combination of evelopropane incl 


ether clinical signs and clectroencephalo 


graphic patterns were used to establish as light 


plane of anesthesia as possible 


Shortly before establishing extracorporeal cir 
culation, the depth of anesthesia Was 


No anesthe shat 


somewhat 


increased was administered during 


the period of perfusion. In four cases it was 
necessary to administer small amounts of museh 
relaxants into the arterial arm of the pump 


oxygenator to eliminate diaphragmatic movements 


which interfered with the surgical procedure 
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Data on Twenty-lwe Cases pf Intracardiac Surgery 


Systemic Anesth. 

Patient Age, Yr Diagnosis * Pressure PR. Agent ¢ Result ¢ 
P. E. 6 VSD 62 Cc 
B. 614 VSD, multiple 70 L 
Ib 1 3/12 VsbD 100 38 Cc L 
4 VSD S5 SY Cc DR 
Cc. P. 2 2/12 A.V. communis, pulm. valve & infund: stenosis 80 Cc L 
29/12 VSD w Cc DR 
M.8. 6/12 VSD, multiple 92 55 C DT 
A. 11/12 VSD, multiple 60 Cc L 
R.C, 6 VSD M4 42 Cc L 
M. K. i Bicuspid aortic valve SO 59 C DR 
W.O. 15 VsD 130 45 C&E L 
RK. R 2/12 ‘Transposition, PDA, bicuspid AO. & pulm. 

valve Cc DT 

M.P 2wk. Transposition, PDA 100 100 Cc DT 
A.M 33/12 Vsb 112 38 E L 
<. VSD 136 sO L 
o.D 5 121 Os E DR 
dD. L. 2 Pulm, inf. & valve stenosis 104 Os E&C DR 
kK. K 23 RHD, M&S, MI . pr 
D.C. 4 VsbD 100 60 E DR 
&. Total anom, P. V. DR. 35 L 
D.Z 2 2/12 Vsp 120 40 +DR 
L. G 37/12 sO 76 E L 
C.W $ 3/12 VSD 57 3A L 
27/12 VsbD 100 30 L 
eg 84/12 VSD 110 65 E L 


* VSD indicates intraventricular defect; PDA, patent ductus arteriosus; REED, rheumatic heart disease; 18, mitral stenosis; MIE, 


mitral insufficiency. 
cyclopropane; E, ether 
tl. living; DT, died on table; DR, died in recovery room 


During the postperfusion period, small quantities 


of anesthetic agents were administered) only if 


the patient moved 
Five 


The majority of patients were children 


were infants (ages 11 days to 12 months). Seven- 
teen were from 1 to 8 years of age. Three were 
young adults. In patients intraventricular sep- 
tal defects were repaired. In the remaining seven 
patients various other cardice abnormalities were 
corrected (Table). 


Results 
1. Preoperative Llectroence phalogram. 
Nineteen patients had normal preoperative 
One of had 
Four children had 


electroencephalograms. these 
a history of fainting. 
tracings that were abnormally slow for their 
chronological age, without any evidence of 
child had suf 
birth, his 
paroxysmal 


neurological disease. One 
injury at 
preoperative EEG 
electrical activity. Another child with clin- 


fered head 


recore led 


ical cerebral palsy had an EEG showing 
slow focal changes on the right. 


152 


2. Llectroence phalograms 
Preperfusion  Period.—When 
used for maintenance of 


During the 
ether was 
anesthesia, the 
surgical procedure was accomplished dur 
ing ether analgesia !; the electroencephalo 
gram recorded a pattern of fast frequency 
and low voltage. When cyclopropane was 
the sole anesthetic agent, it was difficult to 
achieve analgesia, and a depth of anesthesia 
corresponding to Patterns 2 to 3 of Possati 
estab 


and Faulconer’s classification 


lished.® 


In three patients occasional short periods 


Was 


of burst suppression were observed in. the 
preperfusion period, None of these devel 
oped electroencephalographic depressions to 
this extent during or after extracorporeal 
circulation. Postoperative E1G's were nor 
mal in two patients, and the third patient 


had a moderately abnormal postoperative 


electroencephalogram without any detect 
able neurological complications. 
lol. 78, Jan., 1959 
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Fig. 1.—Rhythmical slow (1-2 cps) spike-like waves 
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Hig. 2.--Samples of rhythmical, slow, spike-like waves, as seen in different patient 


Two patients receiving ether as an anes activity 
thetic developed periods ot burst suppres Were returned to their own circulation, On 
sion in the prepumping period. Although of them developed a severe reduetion 
the cerebral electrical activity 
during extracorporeal circulation, cerebral perfusion period, and burst suppressic 


et al 


decreased marke diy when the 


\ 


both frequency and voltage during the post 


inl 
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was observed in the electroencephalographic 
pattern of the other. Both these patients 
died a few hours postoperatively, 

Seven patients receiving cyclopropane as 
an anesthetic and one receiving ether devel 
oped slow, rhythmical l-cps waves of rela 
tively high voltage in all leads during the 
preperfusion period, These slow waves had 
a spike-like appearance (Figs. 1 and 2) at 
a paper speed of 1.2 em/see. We cannot 
explain the origin or signiticance of these 
wave forms but are convinced they are not 


M One child who had had a birth 


artifacts. 
injury and an abnormal preoperative EG 
developed these slow, high-voltage, spike 
like waves during the preperfusion period, 
No abnormalities were recorded during or 
after perfusion, and his postoperative EleG 
was comparable to the preoperative control, 
Six months postoperatively he had his first 
and only convulsive seizure. addition, 


he has demonstrated difficulties emo 


tional adjustment. Another child who de 
veloped these spike-like waves during the 
preperfusion period has shown definite 
retardation physical development since 
surgery. 

3. Llectroence phalographic Patterns Dur 
ing and After Extracorporeal Circulation 

In 16 of the 25 patients a reduction in 
potential and increase in’ frequeney produc 
ing the fast-frequency low-voltage pattern 
of analgesia occurred during extracorporeal 
circulation, These changes developed short 
ly after perfusion. started 
10 to 15 


sidered an indication of adequate cerebral 


usually within 


seconds, This pattern was con 


cireulation by the pump-oxygenator. All 


of these patients but one survived the op 
The 


occurred the operating room. Of the 


erative procedure. single mortality 
surviving 15 patients, 12 have normal post 
operative electroencephalograms. The other 
three had abnormal tracings, consisting of 
diffuse slow-wave activity of a mild degree 
postoperatively but no clinical neurological 
signs or symptoms. Two patients developed 
an isoelectric pattern during perfusion, al 
though good cerebral electrical activity: was 
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present before and after extracorporeal 


circulation. Both these patients died in the 
recovery room, 

In three patients, an isoelectric pattern 
which appeared during extracorporeal cir- 
culation persisted throughout the immediate 
postper fusion period, Two of these patients 
died in the operating room, and the other, a 
deeply cyanotic Mongoloid, was recovering 
uneventfully for 10 days; however, she died 
of congestive failure three weeks postoper 
atively. She had no clinical neurological 
signs other than those present preopera 
Unfor 
tunately, an EEG was not obtained from 


tively associated with Mongolism. 


her after surgery, 

our infants were considered the poorest 
Although their 
electroencephalographic patterns before and 


risks of the whole group. 


during perfusion were of the fast-fre 
quency, low-voltage type, an almost com 
plete disappearance of electrical activity 
appeared when they were returned to their 
own circulation. None of these infants 
survived, 

One child who had good electrical cere 
bral activity before and during perfusion 
developed a reduction in electrical activity 
during the postperfusion period. Her post 
operative course has been uneventful, and 
postoperative clectroencephalographic trac 
ings are comparable to the preoperative 
control, 

4. Postoperative Llectroence phalogra phic 
Changes. 


following — the 


Thirteen postoperative 


were obtained two weeks 
operative procedure and compared with the 
preoperative controls. Four of the post 
operative were considered to have 
shown an abnormal change. One patient 
with an abnormal postoperative ElG) had 
developed) short) periods of burst suppres 
sion in the preperfusion period, although 
good electrical cerebral activity re 
corded during and after extracorporeal cir 


The 


showed no areas of severe cortical depres 


culation. records of the other three 


sion before, during, or after perfusion, The 
postoperative [éleG abnormalities of one of 
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these patients were transient nature. 
None of these patients has clinical evidence 
of neurological damage. 

5. Comparisons of Electroence phal 
graphic Patterns with Ether or Cyclo pro 
pane 


procedures were accomplished during the 


As mentioned previously, the surgical 


electroencephalographic patterns of fast 
frequency, low-voltage activity, when ether 
was employed as the anesthetic agent. It 
Was necessary to achieve a somewhat great 
er degree of cerebral electrical depression, 
as recorded in_ the electroencephalogram, 
when cyclopropane was used. The appear 
ance of high-voltage, low-frequency, spike 
like waves, previously described, was much 
commoner in patients receiving e¢vclopre 
these 
The 


appearance of clectroencephalographic pat 


pane, although the significance of 


wave forms ts unknown at this time. 


terns of severe cortical depression was a 
poor prognostic sign, and the persistence 
of patterns of minimal or mild cortical 
depression throughout the entire procedure 
Was consistently correlated with good elm 
ical results, regardless of the agent used. 

6. 0} 
Temperature and Blood-Pressure Variations 
The 


rectal temperature during perfusion of the 


During Perfusion. average lowest 


10 patients receiving unwarmed blood from 
the pump-oxygenator was 32 (89.6 


while the lowest) temperature of 


blood 


There was no correlation 


average 


those perfused with warmed Was 
37 (98.6 I). 
between the occurrence of markedly de 
pressed electrical cortical activity and body 
temperature variations during the pumping 
procedure 


The 


above 75 mm. Hg throughout most of the 


systolic pressure was maintained 


perfusion, although lower pressures were 


frequently recorded for brief intervals. It 


Was consistently observed that systolic 


pressure Jess than 50 mm. Hg was asso 
ciated with severe electrical cortical depres 


sion, 


Kazan et 


PATTERNS 
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Comment 

Many varying factors may be responsible 
for the changes in electrical cortical activity 
recorded during and after extracorporeal 
circulation.“ The circulation of a large 
volume of donor blood could be expected 
to affect significantly the artertal blood con 
centration of the anesthetic agent. Changes 
in pCOs, acid-base balance, and other blood 
parameters might also be expected.6* Other 
cerebral insults, such as air and particulate 
emboli, may be associated with the perfu 
further studies 


sion period. At present, 


are im progress to attempt to define the 
causes of the various electrical cortical phe 


nomena recorded during this period, 


Conclusions 
Keduction of cortical electrical activity 


durmg or after cardiopulmonary bypass 
should always be considered a poor prog 
nostic sign. 


ii he 


graphic changes was not influenced by the 


significance of clectroencephalo 
choice of anesthetic agent. 

\lthough the persistence of good elec 
trical activity throughout the entire proce 
dure is considered a good clinical prognostic 
sign, this alone does not guarantee a nor 
nal postoperative cleetroencephalogram 
Medical Center, Los 


University of California 
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Diagnosis of Neonatal Jaundice by Serum 
Transaminase* 


SIMON KOVE, M.D.; STANLEY GOLDSTEIN, M.D.; RALPH E. PERRY, M.D., and FELIX WROBLEWSKI, M.D., 
New York 


Problem of Neonatal Jaundice 


Icterus of unknown origin in the neonatal period frequently presents a 
difficult problem in diagnosis. lor this time of life the history, physical examina 
tion, and available laboratory techniques are often of limited value in supplying 
adequate information from which a correct etiologic diagnosis may be made. 

Karly diagnosis is of importance so that proper definitive therapy may be 
instituted with the least possible delay. Thereby, in medical types of neonatal 
icterus unnecessary and harmful surgical exploration may be avoided, and in 
surgical types of neonatal icterus pathological sequelae may be limited by prompt 
operative intervention. 


Differential Diagnosis of Neonatal Jaundice 


Neonatal jaundice may be caused by a number of conditions, from benign 


to serious: 
1. Physiological jaundice of the newborn 
2. Hemolytic states (blood-group incompatibility, hereditary spherocytosis ) 
3. Infection (sepsis, syphilis, toxoplasmosis, cytomegalic inclusion disease, 
leptospirosis ) 
4. Metabolic disturbances (galactosemia, cretinism, familial nonhemolytic 
jaundice ) 
5. Inspissated-bile syndrome 
6. Extrahepatic biliary obstruction (atresia or agenesis of bile ducts ) 
7. Acute viral neonatal hepatitis (serum or infectious types). 


Serum Transaminase Activity—Glutamic-Oxalacetic Transaminase (GO-T) 
and Glutamic-Pyruvic Transaminase (GP-T) 

The technique of serial determinations of activity of glutamic-oxalacetic 
transaminase (GO-T) and glutamic-pyruvie transaminase (GP-T) in the serum 
appears to offer a simple laboratory test which may be of value in the etiologic 
diagnosis of neonatal icterus. Transaminases are enzymes which catalyze reactions 
involving the transfer of an amino group from an amino acid to a keto acid, with 
the formation of a new amino acid and a new keto acid. GO-T and GP-T are 


widely distributed in animal and human tissue and are present in normal serum and 
Submitted for publication Aug. 18, 1958 
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plasma. Enzyme activity for both GO-T and GP-T is present in liver in partie- 
ularly large amounts. In the presence of hepatocellular injury or necrosis an 
increase in serum GO-T and GIP-T activity occurs. 

GO-T and GP-T are involved in the following reactions respectively: 
COO COO COO COO 


CHe ‘He CH, 


CHNH: + “He CH, 


COO COO 


\spartate a-Keto Glutamate Oxalacetate 
glutarate 


| 


i-Alanine+ a-keto-glutarate glutamate +pyruvate 


Measurement Serum GO-T and GP-T Activity—Spectrophotometric Method 

GO-T activity is measured spectrophotometrically by determining the rate 
at which the oxalacetate being formed in the transamination reaction oxidizes 
reduced diphosphopyridine nucleotide (DIPNH2.) in the presence of malic dehy 
drogenase. ‘The decrease in optical density that results from the conversion of 
DPNHsz to DPN is measured, and the result is expressed as units per milliliter 
of serum per minute. 


COO + DPNH: —— 


CH; Mali 
Dehvdrovenase 
c=0 CHOW 


COW COO 
Oxalacetate Malate 


GP-T activity is measured similarly by the addition of lactic dehydrogenase. 


Pyruvate+DPNH — lactate-+ DPN 


dehvdrogenase 
One unit of activity of either GO-T or GP-T is defined as the decrease in 
optical density of 0.001 per milliliter of serum per minute at a wavelength of 
340 mp. In normal adults the activity of GO-T and GP-T in serum varies from 
5 to 45 units. 


Serial Measurement of Serum Transaminase (GO-T and GP-T) Activity 
as a Diagnostic Aid in Neonatal Icterus 


Our observations suggest that serum GO-TO and GP-T activities follow a 
definite pattern for each of the varied etiologic factors involved in neonatal 
jaundice. Serial measurements of serum transaminase activity may thus be of 
value in diagnosis. The following conelusions summarize the results of the 
studies: 

1. Normal neonatal levels of activity. In the early neonatal phase levels of 
activity up to 120 units for GO-T and 90 units for GP-T may be considered 
physiologic (for normal adults, 5-45 units). 
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“NORMAL NEONATAL PERIOD 


Serum -Glutamic 


Oxaloacetic Transaminase Sours 
Serum Glutamic - SGP-T* 


Pyruvic Transaminase 


SGO-T SGP-T 


Normal 

Adults 5-40 5-35 
Normal 

Neonatal 5-120 5-90 
Period 


‘enzyme activity expressed in spectro- 
photometric units/ml of serum 
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LOGIC NEONATAL 
JAUNDICE 


4 


Serum Transaminase activity within 
10rmal neonatal range 

SGO-T 8-120 units 

SGP-T 5- 90 units 

" Degree of hyperbilirubinemia does not affect Serum 
activity 

3 CLINICAL EXAMPLE 
eee infant with severe prolonged physiologic 
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EXTRAHEPATIC INFECTION 
‘Serum Transaminase activity within 
‘normal neonatal range 


z SGO-T 5-120 units 
SGP-T 5- 90 units 


CLINICAL EXAMPLE 


36-day-old infant with jaundice associated with severe 
pyelonephritis 
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ASSOCIATED WITH 
HEMOLYTIC DISEASE 


LD TO SEVERE HEMOLYSIS 
Transaminase activity within normal neonatal range 
8G0-T 6-120 units 
SGP-T GO units 


| 
| 


Sees 


Heb 124 06 
INDIRECT 


ano 


"Serum within normal range 


RE FULMINANT HEMOLYSIS 
GO-T may be transiently increased during active hemolysis 
GF-T within norma) neonatal range 

8G0-T 6-400 units 

SGP-T 90 units 
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TAL JAUNDICE 
CAUSED BY INSPISSATED 

BILE SYNDROME 

Serum GO-T and GP-T increase to 

svels up to 300 to 800 units 

inc: in SGO-T and SGP-T usually begins early in 
fal period 


rt increase in Serum Transaminase activity is relatively 
y and progressive 


CLINICAL EXAMPLE 
6-day-old infant with jaundice caused by inspissated 
bile syndrome following fulminant hemolytic disease due 


o Rh 


700} | 
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activity rose progressively 
GP-T rose to 450 units aa 
GO-T rose to 390 units e 
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NEONATAL JAUNDICE 
CAUSED BY EXTRAHEPATIC 
BILIARY OBSTRUCTION 


Serum GO-T and GP-T increase to 
levels up to 300 to 800 units 


Increase in SGO-T and SGP-T usually begins late in 
neonatal period 


The increase in Serum Transaminase activity is 
relatively slow and progressive 


CLINICAL EXAMPLE 
l-month-old infant with jaundice due to agenesis of 
the common bile duct 


BILIRUBIN INDIRECT 


2 4 6 6 4 6 20 2 2 30 32 
HOSPITAL DAY 


| 


Onset of slow, progressive inoresse Gerum Transemin 
ase activity late in neonatal period 
GP-T rose to 720 units 


GO-T rose to 630 units 
"Sarum loved olf af lower ange afer 
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NEONATAL JAUNDICE 
CAUSED BY 
ACUTE VIRAL HEPATITIS 


Serum GO-T activity increases to 
levels above 800 units 

Serum GP-T activity increases; igvete? 
may be below 800 units 


Rapid, abrupt increase in Serum Transaminase activity 


in stage of increasing hyperbilirubinemia with rapid 
decrease thereafter 


CLINICAL EXAMPLE 
5-month-old premature infant (28 week gestation) with 


BILIRUBIN INDIRECT 
@ DIRECT 
TOTAL 


T 
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Serna Ghitamic Pyruvic Transaminase (GP-T) activity 


in Neonatal Jaundice due to physiologic and pa 


IAGN OsIS 


GO-T 
Units/ mt Serum Units/ mi Serum 


Normal Adults 5-% 


5-% 


Normal Newborn Infants 5 


Physiological Jaundice 


5-9 


Infection (extra - hepatic) 


Hemolytic States 
ta) Mild to Severe 5-120 
(b) Very Severe Temporary rise up to about 300 


Biliary Obstruction 
(1) Progressive slow increase to 300 - 800 (1) Similar to GO-T 
(a) Inspissated Bile (2). Increase usually initiated very early (2) Similar to GO-T 

Syndrome in neonatal period with onset of 
obstruction 


tb) Extra - hepatic Progressive siow increase to 300 - 800 (1) Similar to GO-T 
agenesis, atresia Increase usually initiated later in (2) Similar to GO-T 
bile ducts) neonatal period 


Rapid increase to levels above 800 in Increased activity to levels above 300 
Acute Neonata! Hepatitis stage of increasing hyperbilirubinemia | in very mild cases 

Rapid decrease in recovery phase Higher levels anticipated in severer 
cases 


THERAPEUTIC IMPLICATIONS 
Measurement of Serum Transaminase activity may 


early differentiation medical 
_ Neonatal Jaundice 


Earlier operative intervention may setve to limit extent 
of pathologic sequellae in surgical types of Neonatal . 
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2. Neonatal physiologic hyperbilirubinemia. [enzyme activity is not altered 
from the normal neonatal range. 

3. Infection (extrahepatic). Normal neonatal physiologic levels of enzyme 
activity are maintained. 

4. Hemolytic states. Serum GO-T and GP-T activities are usually within 
the physiologic neonatal levels. However, in acute fulminant hemolysis there 
may be a transient increase in serum GO-T activity alone during the active 
hemolytic phase. 

5. Bilary obstruction. The course of enzyme activity both in the inspissated 


bile syndrome and in neonatal extrahepatic biliary obstruction (agenesis or atresia 


of bile ducts) is characterized by a slow progressive, sustained increase, which 
may reach a peak below 800 units. It may then level off to a lower range of 
activity. Limited studies further suggest that the two types of obstruction may 
possibly be differentiated from cach other. In the inspissated-bile syndrome the 
rise in activity apparently begins abruptly early in the neonatal period with the 
onset of obstruction, whereas in the extrahepatic type the progressive increase 
appears to be initiated later in the neonatal period. 

6. Acute neonatal viral hepatitis. The enzyme pattern is characterized by 
a rapid increase in activity during the stage of increasing hyperbilirubinemia 
and a sharp fall thereafter. The peak activity reached by one (or both) enzymes, 
even in very mild form of the disease, appears to be higher than in neonatal 
icterus Of any other cause, namely, above SOO units. 

138-15 77th Ave, Kew Garden Hills 67, No Y. (Dr. Kove) 
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Case Reports 


Duodenal Diverticulitis Presenting as Acute 
Surgical Abdomen 


Case of Nonperforating Inflammatory Disease of Giant Duodenal Diver 
ficulum with Suspected Peritonitis and Partial Intestinal Obstruction 


GORDON BENDERSKY, M.D.; CAPT. ROMAN J. KOWNACKI (MC), U. S. A. F., and LOUIS SHANE, M.D., 


Philadelphia 


Despite the prevalence of primary duode 
for these 
More than 
5 of the population over the age of 55 
have 


nal diverticula, it is uncommon 
diverticula to be symptomatic. 


duodenal 
1%-5% of this 


group have required surgery. In attempts 


estimated to have 


diverticula; as 


been 


many as 


at surgical alleviation of symptoms attributed 
to duodenal diverticula, disappointing results 
have often occurred. Furthmore, the dangers 
of surgery in this area are influenced by the 
following factors: (1) the close proximity 
of the duodenal diverticulum to the common 
bile duct and pancreatic duct: (2) the high 
(10% 


the 


incidence of multiple diverticula 
the occasional location of 
the 
the high incidence of 


death 


15%); (3) 
within substance of the 


(4) 


and the 


diverticulum 
pancreas, and 


duodenal fistula oceasional 
from postoperative pancreatitis. 
Patterson and Blumberg reviewed 34 cases 
of duodenal diverticulum in which surgery 
was performed and found 3 operative deaths, 
an over-all operative mortality of 8.8. 
duodenal 


Among the complications of 


diverticula which have been considered to 
require operation are pyloric obstruction, 
the 


ureteral 


intestinal obstruction, ulceration of 


diverticulum, biliary obstruction, 


compression, pancreatitis, peridiverticulitis, 


Submitted for publication July 17, 1958 

Chief Medical Resident (Dr. Bendersky) ; Chief 
Kownack1) ; 

Medical 


Surgical Resident Intern 
(Dr. Shane), 


Hospital 


(Captain 


Hahnemann College and 


perforation, hemorrhage, diverticulitis with 
out perforation, stasis causing gastroduode 
nal dysfunction, and neoplasm within the 
diverticulum, 

This patient is presented to emphasize the 
occasional surgical significance of inflam 


mation of a duodenal diverticulum, to 


describe the features of symptomatology, 


and size of the diverticulum with 


stasis, 
partial duodenal obstruction, and to dem 
onstrate the approach in management of 


these problems. 


Report of Case 


\ 45-vear-old Negro chambermaid was first seen 
at Hahnemann Hospital on Oct. 13, 1957, beeause 
of left-sided abdominal pain, of four weeks’ dura 
She had healt! 


weeks prior to admission, at which 


tion heen in) good until four 
time she had 
experienced sudden onset of a dull, “nagging” left 


flank 


intensity 


which constant but of 
This 


intermittent 


pain, was varying 


became associated with anorexia, 


nausea, excessive belching, and epi 


gastric cramps, inconsistently related to meals 


She also complained of generalized malaise, lassi 
medical history 


that she had 


previously for a 


tude, and constipation. Her past 


was otherwise unremarkable except 
had a hysterectomy unknown 
indication 

Physical examination revealed a blood 
of 130/100, a respiratory rate of 24, a pulse of 84, 
99.6 F. The 


tenderness was present throughout, being 


pressure 


and a temperature of abdomen was 


scaphe vid 


most marked in the right and left) paraumbilical 


areas. There were no palpable masses, no evident 


hernias, and no costovertebral tenderness. Peristal 


tic sounds were normal 
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Fig. 1 Left, 


gastrointestinal 


upper 
series 
demonstrating barium - 
filled 
lum Right, 


duodenal diverticu- 


artist’s 


conception of the x-ray 


Routine laboratory studies were within normal 


limits. An upper gastrointestinal x-ray series re 
vealed the presence of a huge diverticulum, which 
appeared to be arising from the lateral aspect. of 
the second part of the duodenum (igs. 1 and 2) 
Films taken at one, four, and five hours showed 
small-bowel loops to be within normal limits. At 
24 hours remained within the 


residual barium 


duodenal diverticulum, A small diverticulum was 


also noted in the vicinity of the third portion of 


the duodenum. Chest films, barium enema studies, 


intravenous urography, and sigmoidoscopy were 


essentially normal. The patient was treated with 


belladonna tincture U.S. P., became asymptomatic, 
and was discharged on the 12th day after admis- 
sion. Subsequently, in follow-up clinic, she com 
plained of intermittent paraumbilical pains. 

She was readmitted on Jan. 30, 1958, because 
of the onset, four days previously, of a constant 
abdominal with intermittent 


veneralized aching, 


sharp pain in the epigastrium, occasionally radiat 
ing to the flanks 


This pain was partially relieved 


by eructation or by sitting up. The pain was 


nausea and emesis of 
fluid. 
vealed a poorly nourished woman in severe abdom- 
130/98, a 
temperature of 97 F, and a pulse rate of 100.) The 
abdomen was slightly distended, with diffuse tender 


associated with frequent 


watery, greenish Physical examination re 


inal distress, with a blood pressure of 


ness, guarding, and rebound tenderness, most 


marked in the right hypochondrium. There wert 


ARCHIVES OF SURGER) 


no palpable masses, but frequent peristaltic sounds 


of normal intensity were heard on auscultation 
With the knowledge of her previous diagnosis of 
diverticulum and 


duodenal because her symptoms 


were primarily upper abdominal in location, the 
diagnosis of perforated duodenal diverticulum or 
perforated duodenal ulcer was seriously considered. 
\ film of the abdomen revealed dilated loops of 
small bowel in the area of the proximah jejunum, 
with no free air under the diaphragm. Laboratory 
hemoglobin 12.4 gm. %, 


white cell count 6,900 per cubic millimeter, serum 


values were as tollows: 
amylase 8&7 units (Somogyi’s method), urinalysis 
normal, blood urea nitrogen 15 mg. %, fasting 
blood sugar 100 mg. %. 

Hospital The 
degree of comfort by sitting up and leaning for- 


Course patient achieved some 


ward. She was unable to retain oral feedings be 


cause of repeated vomiting. Because of the 
contemplated surgical procedure and the element of 
intestinal obstruction (presumed to be acute and 
due to the duodenal diverticulum), a nasogastric 
tube was inserted, and 300 ce. of malodorous liquid 
was withdrawn. In view of the above diagnosis 
and the persistence of symptoms and physical find 
ings inthe right hypochondrium without significant 
improvement, Operation was performed 

Under midline 


permitted exploration 


spinal anesthesia, a upper ab 
Minimal 
reflected the 


The disease appeared to be 


dominal incision 


adhesions in the lower abdomen 


previous operation. 


Fig. 2. Left, 
vastrointestinal series vis 


upper 


ualizing the giant duode 
nal diverticulum distended 
with 


barium. Right, ar 


tist’s conception of the 


ray 
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DUODENAL DIVERTICULITIS 


Diverticulum 


confined to the duodenum; inspection revealed dila 
tation of the first and second portions of duodenum, 
with considerable surrounding edema. Dissection 
revealed the tip of a diverticular mass emerging 
posterior and lateral to the lower half of the second 
portion of the duodenum and causing some com 
pression of this region, with partial obstruction of 
the second portion of the duodenum. The duode 
num was then mobilized, and the diverticulum was 
found to arise from the medial aspect of the third 
portions of the duodenum. The larger diverticulum 
diverticulum at the junction of the third and fourth 
portions of the duodenum. The largest diverticulum 
in width, and 
The 


diameter, 


measured & em. in length and 4 em 


was 2 cm. im diameter (Fig. 3) 


the oritice 
smaller diverticulum measured 2 cm 
with a 1 em. orifice. The larger diverticulum was 
clamped across its base and excised. The orifice 
was closed in layers, employing two layers of con 
tinuous O00 absorbable surgical (gut) sutures, over 
laid with interrupted 009 black silk sutures. An 
endeavor was made not to disturb surrounding 
structures or to manipulate the region of the head 
of the Her 


was discharged on the 


pancreas excessively postoperative 
course was uneventful. She 
10th postoperative day. She has now been followed 
for the past three months and is free from any 
symptoms of abdominal distress, is gaining weight, 
and offers no complaints. 

Pathologic Report. 


verticulum revealed a 


Gross inspection of the di 


markedly thinned distal 


portion with edema of the wall. There were no 


ulcerations or disruptions of mucosal pattern 


Microscopic examination revealed a thin muscular 
wall with evidence of edema and increase in vascu 


larity. There were chronic inflammatory cells in 


the muscular wall, along with some tibrosis and 


vranulation tissue 


Bendersky et al 


Fig. 3.—Duodenal «hi 


verticulum as it appeared 


at time of surgern 


Comment 


\lthough Chomel was the first to deseribe 
a diverticulum of the duodenum in 1710, it 
was not until 1907 that an inflammatory 
complication was recorded, by Bassett. Since 
Rosenthal’s case, in 1908, and Bowers’, in 
1912, only sporadic reports of diverticulitis 
have appeared, It is seen that, despite the 


possibly high incidence of duodenitis im 


cases of duodenal diverticula having 
abdominal pain, there is no documentation 
of this impression in. the literature, and 
diverticulitis continues to be the subjeet ot 
Difficulty im the 


statistical appraisal of this pathology can be 


only afew reports. 


appreciated by the fact that the incidence of 


symptoms im cases of proved duodenal 


diverticulum varies in the literature from 


Soe to 7d 


Chrome diverticulitis was deseribed by 


\oore in 1920. 


acute 


Morton, in 1940, mentioned 


and) chrome inflammatory changes 
with catarrhal, suppurative, and gangrenous 


The 


the wall of 


changes presence of considerable 


edema im the diverticulum has 


been considered of particular practical value 
in directing the surgeon to the site of 
pathology. 

The clinical manifestations of diverticulitis 
are nonspeciie and have ineluded pain 
(vaguely related to meals, imtermittent, and 
with tenderness in the 


associated right 


hypochondrium), nausea Cand uncomment 
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vomiting ), and diarrhea. Diverticulitis may 
simulate peptic ulcer and high intestinal 
obstruction, as seen from previous case 
reports. The mechanism of symptom pro- 
duction be by virtue of associated 
inflammation itself, stretching of the wall, 
gross enlargement apparently because of 


may 


stasis, and pressure on surrounding  struc- 
tures. In regard to the phenomenon of 
stasis, it is stated that 2% of radiologically 
evident diverticula retain barium for signifi- 
cant periods of time. In Ogilvie’s series, 
the average emptying time was 11 hours, 
with one case of seven days’ prolongation. 
It is suggested that a large neck, like that 
in our case, allows intestinal contents to 
enter, but emptying is not readily attained 
because of the absence in these cases of a 
muscular This inability to eject 
forcibly results in stasis, followed by infec- 
The 
largest duodenal diverticulum recorded in 
the literature was 1210 cm., with a 6 cm. 


ostium, Our own case, 8X6 em., had a 2 cm. 


coat. 


tion and the ensuing complications. 


ostium, Thus, it is interesting to read that 
Ogilvie invoked the presence of the usually 
wide ostium as an explanation of the infre- 
quency of inflammatory complications, and 
yet these secondary inflammatory reactions 
may oecur even in the presence of a wide 
ostium, Another factor in the pathogenesis 
of stasis within the diverticulum, probably 


active in this case, is the compression by the 


second part of the duodenum as it overlies 
the neck and part of the body of the diver- 
ticulum arising from the third part of the 


duodenum, Reciprocally, this diverticular 


A. M. A, ARCHIVES OF SURGERY 
mass contributed to the obstructive element 
in the second portion of the duodenum. 

The described herein serves to 
emphasize that duodenitis in the absence 
of frank perforation may become manifest 


case 


as peritoneal irritation. In view of the 
high mortality of 37% associated with diver- 
ticulitis with perforation, recognition of the 
early phases is important. The fact that 
diverticulitis can actually cause the symptoms 
and signs of acute surgical abdomen is in 
disagreement with those who advocate the 
insignificance of duodenal diverticula. 


Summary 
We report a case of chronic diverticulitis 
with an exacerbation manifesting itself as 
acute surgical abdomen with obstructive 
signs. 
While we 


general 


are in agreement with the 
impression of the asymptomatic 
course of many duodenal diverticula, our 
case serves to emphasize the established 
seriousness of duodenal diverticulitis in the 
occasional case. 

The with its 
edematous state, and its retroduodenal posi 


size of the diverticulum, 
tion allow a “vicious cycle” of stasis in the 
diverticulum and increasing obstruction to 
the duodenum. 

A wide ostium does not preclude the 
presence of stasis or of inflammation, 

A review of the literature on diverticulitis 
and its complications is presented. 


Hahnemann Medical College and Hospital, 230 
N. Broad St. (2). 
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Mixed Tumor of the Gallbladder 


GEORGE A. HIGGINS, M.D., and JAMES A. TURNER, M.D., Kansas City, Mo. 


In addition to adenocarcinoma, the gall- 
bladder may be the site of origin of various 
benign lesions, including papilloma, ade- 


noma, adenomyoma, and fibroma. 
The occurrence, as an incidental finding, 
of a tumor of the gallbladder having the 


histologic appearance identical with that of 


a so-called “mixed tumor” of the salivary 


glands would seem to be of sufficient rarity 
to merit documentation as an isolated case 
report, 


Report of Case 


\ 73-year-old 
City (Mo.) 


March 23, 1958, because of upper abdominal pain 


Kansas 


Administration Hospital on 


white man entered the 


Veterans 


of 24 hours’ duration. The past history was non 


contributory except for occasional episodes of 


upper abdominal discomfort, relieved by alkali 


Submitted for publication July 24, 1958. 


From the Veterans Administration Hospital, 


and the Departments of Surgery and Pathology, 
University of Kansas School of Medicine, Kansas 


City, Kan. 


Physical examination showed moderate tenderness, 
with slight guarding, in the right middle and upper 
abdomen, without other significant physical find 
ings. The temperature was 100.5 F, and the white 
cell count was &,100 per cubic millimeter, with 89% 
neutrophils. Roentgenograms of the abdomen and 


chest showed no abnormalities \ diagnosis of 


acute cholecystitis was made, and cholecystectomy 
was carried out through a right upper transverse 


The gallbladder 


be moderately enlarged, thick-walled, and edema 


abdominal incision. was seen to 


tous, with evidence of acute and chronic inflamma 
tion. One large 

of the gallbladder 
The 


uneventful, and the patient was discharged on the 


stone was present im the lumen 


The common duct was not ex 


plored. postoperative course was entirely 


seventh postoperative day, without complications 


On careful reexamination of the head and neck 
regions, no suggestion of @ primary salivary gland 


tumor was found 


Pathologic Findings 


Gross 


(Fig 1) 


measured 


The specimen 
gallbladder, 


outer 


fresh which 


The 


fibrous 


consisted of a 
com 


hemorrhagic 


surface was covered by 
tissue except for one side, 


which was covered by a thin layer of tan hepatic 


‘ig. | Opened gall 
bladder and stone Phe 
cut surtace of the nodule 
is best seen at the miferior 


— 
- 
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Fig. 2.—Epithelial ele 
ments in slender columns 
and ducts on the left and 
the edematous myxom 
atous stroma on the right 
Hematoxylin-eosin stain; 
reduced to %4 of mag 
120 


tissue. ‘The wall was 1 cm. thick in most areas 
The lumen contained a single stone 21 em. in 
diameter. ‘Phe fractured surface was yray-white 
and crystalline. The mucosa was hemorrhagic and 


edematous. In the 


fundus on the free wall (non 
hepatic surface) the mucosa was slightly papillary 
and elevated over a nodule, which measured 2 em 
in diameter and 1 cm. in height. The nodule cut 
with firm resistance to reveal gray-white cartilage 
like surfaces. A small lymph node was found near 
the cystic duct 

Microscopic The wall of the gall 
Dladder was markedly thickened with considerable 
increase in the fibrous tissue, particularly in the 
subserosa. “The several 
areas, amd many polymorphonuclear neutrophils and 


mucosa was ulcerated in 


lymphocytes were disseminated through all layers 


of the wall. The nodule (Figs. 2 and 3) was com 


posed of a variety of tissues with small duct-like 


A. ARCHIVES OF SURGERY 


elements, slender epithelial cells, and a stroma of 
myxomatous-like fibrous tissue. Several areas histo 
logically resembling cartilage were seen. 
lule was not well 
adjacent tissues. 


The no 
blended with 

The lymph node was well pre 
only minimal 


delineated and 


served, with reticuloendothelial 
hyperplasia. 

The histologic appearance of the tumor resem- 
bled rather closely the “mixed tumor” of salivary 
gland origin. The remote possibility of an unusual 
reaction in a mucinous adenocarcinoma was ruled 
out by negative PAS reaction. The tumor was not 
considered malignant, but was thought capable of 
extension and possible recurrence. 


Comment 


Three possible explanations may be en- 


tertained to account for the occurrence of 


rig. 3. The major 
portion of the field on the 
left rather closely resem 
bles cartilage. Hemotoxs 
lin-eosin stain; reduced 
to 23 of mag. & 120 
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MIXED TUMOR OF GALLBLADDER 


such a lesion in the gallbladder: (1) metas 
tasis from a primary salivary lesion; (2) 
development of the tumor from aberrant 
tissue in the gallgladder, or (3) origin of 
such a tumor from elements normally pres 
ent im the gallbladder. 

The possibility of this lesion being meta 
static in nature is highly unlikely in view 
of the benign histologic appearance and the 
absence of any suggestion of a primary 
salivary gland tumor arising in any of the 
described areas of origin of such lesions. 

The second possibility that this lesion 
might have arisen in aberrant: salivary tis 
sue in the gallbladder likewise 


unlikely. Careful) examination of — the 


specimen shows suggestion of tissue 


resembling normal salivary tissue adjacent 
to the tumor. lembryologically, the epithe 
lial clements of the salivary glands are 
generally considered to be of ectodermal 
origin, Whereas the gallbladder is derived 
from the entodermal foregut, and the ab 
dominal viscera are not included among the 
sites of of aberrant 


described appearance 


salivary tissue. Isolated instances of aber 


rant) pancreatic tissue the gallbladder 


have been reported *!*; however, the pos 


sibility that the tumor here reported arose 
from aberrant pancreas seems remote. 
The tinal precept of a histologic “mixed 
tumor” arising clements normally 
present in the gallbladder might be claritied 
by a brief review of the present concepts 
of histogenesis of mixed tumors of the 
salivary glands. Most of the early theories 


concerning the origin of these lesions as 


sumed that both epithelial and mesenchymal 


elements were present, and much discussion 


and argument centered around the possible 


mode of origin of tissue histologically 


identical with cartilage in locations where 


such tissue normally does not occur. More 


recently, opinion shifted toward the 
that 


epithelial origin and that tissue previously 


concept these lesions are entirely of 
considered to be cartilage develops by meta 
plastic transformation of epithelial cells and 


is not true cartilage at all? This concept 


Hliggins—Turner 


is based on the fact that numerous degrees 
of chondromyxoid and chondroid changes 
can be found in individual mixed tumors 
or in separate sections of the same tumor, 
and the gradual transformation of epithe 
lial cells into chondroid tissue can be dem 


The 


therefore, 1s entirely descriptive and does 


onstrated, term “mixed — tumor,” 


not imply dual derivation of the component 


parts. Designations such as “complex ade 


noma’? or “pleomorphic adenoma” would 


be preferable to “mixed tumor”; however, 
displacement of such a time-tempered term 
from medical nomenclature will be ditticult 


Further consideration of the origin of 


this tumor might include the possibilities 


of mesenchymoma or of hamartoma; 


however, the presence of epithelial elements 
in the tumor would eliminate first 
consideration; and since cartilage is not a 
normal component of the gallbladder, its 
presence would preclude the designation of 


this tumor as hamartoma. 


Summary 


An unusual case of “mixed tumor” of 
salivary gland type occurring in the gall 


We failed to 


find a similar case previously recorded im 


bladder is presented. have 


medical literature. Since this is the first 


known tstance of such a tumor occurring 
at this site, various pathogenic possibilities 
are discussed, 


\dmintstration 


(28) 


Surgical Service, \ eterans 
pital, 4801 Linwood Blvd 
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Acute Pancreatitus Due to 


ELMER HOFFMAN, M.D., Baltimore 


The occurrence of acute pancreatitis due 
to obstruction of the pancreatic ducts by 
a duodenal peri-Vaterine diverticulum ts 
1939, stated 
that there was no authentic autopsy deserip 


very unusual. [dwards,'* in 
tion of pancreatitis caused by the pressure 
of a diverticulum of the duodenum on the 
Ogilvie? in his review, 
the 
The English 


pancreatic duct. 


cited five such cases from literature 


and added three of his own. 
and American literature 1s lacking in. spe 
this 1941 


Hotfman,* and 


from 
Cattell 
Mudge,” and Warren and [Emery “listed 


cific reports of 


1957. 


entity 
through 


acute pancreatitis as a complication of duo 
denal diverticula. 

The second portion of the duodenum is 
the portion which most frequently contains 
(60 Most of 


these present on the medial concave border 


diverticula of the cases).! 
of the duodenum and protrude into the pan 
creatic tissue. Duodenal diverticula, as well 
as acute pancreatitis, can occur in the upper 
age groups?! 

It is the unusual set of clinical features 
which brings about the presentation of the 
accompanying case: a peri Vaterine diver 
ticulum producing obstruction of the pan 
creatic ducts and of the extra- and 
intra-hepatic biliary ducts, with acute pan 
creatitis, in a patient of the upper age group 


(an SS-vear-old white woman ). 


Report of a Case 


&5-year-old white admitted on 
July 1957, 
abdominal pain, vomiting, and nausea 


The 
was somewhat difficult to obtain from the patient, 


Woman Was 


with a chief complaint of severe 


The family 


history was noncontributory past history 


Submited for publication July 3, 1958 


Departments of Surgery, the Sinai Hospital of 
Baltimore, Inc., and The Johns Hopkins University 


School of Medicine and Hospital 


a Peri-Vaterine 


but the positive features were a history of rheu 


matic heart disease with mitral stenosis, mitral 
insufliciency, and aortic insutlicieney, approximately 
28 years prior to admission; some type of lower 
abdominal operation many years prior to admission, 
and maintenance dosage of digitoxin and iron. No 
further positive pomits in the past history could 
he obtained from the patient 


The 


hours 


present illness began approximately eight 


admission with abdominal 
The patient 
home. No 


could be elicited from the nursing-home personnel 


prior lo pain, 


vomiting, and nausea was admitted 


directly from a nursing further story 


The patient herself was confused and severely ill, 
and a poor informant 
\dmission physical examination revealed the 


The 


very 


following positive features patient was an 


acutely all, elderly woman, in acute «listress, 


with a rectal temperature of 101 FP. She was pale 


and dehydrated but without jaundice or cyanosis 


The submaxillary glands were palpable and some 
There were rales 
The 


systolic 


what enlarged many 


both 


crepitant 


lung bases heart was enlarged to 


percussion. A harsh murmur was heard 
all over the precordium, with radiation imto the 
The blood 118/60, the 
pulse 105 per minute, and the respirations 24 pet 


Abdominal 


healed. suprapubic sear 


left) axilla pressure was 


minute examination revealed a well 


‘| he re 


(voluntary and 


were marked spasm 


and rigidity involuntary) of the 
entire abdomen, but most marked in the right upper 


quadrant, and lett quadrant 


Phere 
umbilicus, with a 2 en 


this detect \ 


reducible mass, 5 em. in diameter, presented im the 


epigastrium, uppel 


There was rebound tenderness in these areas 
was a lcm. defect at the 


reducible protrusion through: non 


left inguinal canal region just distal to the lett 


Bimanual pelvic examination was negative 


nontender 


Rectal 


external inguinal ring mass was 
no tenderness, and 


blood 


auscultation but 


examination revealed no masses, 


a brown stool negative for Peristalsis was 


present in the abdomen on wits 
hypoactive 


The 


lows 


laboratory studies were as. fol 
101 F blood 
count 33,950 per cubic millimeter, with 89% pols 
15% 


amylase 799 units, and Hat and erect films of the 


admission 


temperature (rectal): white 


morphonuclear forms; hematoerit serun 


abdomen negative 
The patient was treated conservatively as a case 
of acute hemorrhage 


pancreatitis. She was placed 
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on a regimen of nothing by mouth; Levin-tube 


decompression; parenteral fluids; vitamins and 


calcium intravenously; penicillin, chloramphenicol 
first; then pro 


(Chloromycetin), and atropine, 


pantheline  (Pro-Banthine), oxygen, — cortisone, 


corticotropin, and whole blood. Finally, two days 
after admission, she was placed under hypothermia 
When the temperature reached the level of 106 F, 
it was felt that this hyperpyrexia was exceedingly 
with respect to the cardiovascular ap 
Although — the 


brought down to below 92 F, the patient’s course 


dangerous 
paratus body temperature was 
downhill 

The 


remained the same during the preceding days. On 


was steadily On July 15 she was pro 


examination had 


nounced dead abdominal 
the day of death the patient on one occasion you 
ited 150 ce. of bright red blood around the Levin 
500 cc. of 
fluid was drawn up through the Levin tube over 


W hole blood Was 


However, 


tube. Approximately bloody drainage 


the next eight hours admin 
istered, as well as the above medications. 
there was a fall in urmary output to 60 cc. over 
the 12 hours prior to death 

The patient’s blood studies were followed daily 
The blood urea rose to 95 mg. % on the day ot 
death. The from 139 to 128 
mkq/L., and the serum potassium rose from 4.2 
to 5.7 mEq/L 
calcium remained within normal range at all times 
(10.7 to %). The 


rose from 3.4 to 5.0 mg. % at the time of death 


serum sodium. fell 


over the same period. The serum 


10.2 mg serum phosphorus 


The chloride and COs values remained the same 


(95 and 20 mEq/L., respectively). The albumin 


globulin ratio was 5.0:2.6 gm. %. The van den 


Bergh determination was 0.70 mg. % indirect and 


0.25 me. % direct. Thymol flocculation was nega 


was 285 me. %. 
The 


amylase fell to 241 units 48 hours after admission 


tive. Serum. cholesterol Serum 


alkaline phosphatase was 6.7 units serum 


and remained at 212 units on the day of death. No 
The 
millimeter; the 


urinary amylase determinations 
WBC 35,200) per 
hematocrit, remained the same. 

Fig. 1 
vealing areas of fat necrosis 


were rut 


rose to cubic 


Cross section of head of pancreas, 


A. ARCHIVES OF SURGER) 


duodenal diverticulum with 
\rrow points to dilated bile 


hig. 2.—Orfice of 
probe in orifice itself, 
duet 


Phe clinical impression at the time of death was 
acute hemorrhage 


The 
possibility of the activation of this ulcer by corti 


hemorrhagic pancreatitis with 


secondary to a peptic ulcer of the stomach 


sone, corticotropin, stress, or the 43-hour period 
of hypothermia was considered. 
This 


traumatic 


xamination revealed — the 
an cm. 


of the gastric mucosa of the lesser curvature, just 


Postmortem 
presence of laceration 


helow the cardia, with massive hemorrhage inte 


the gastromtestinal tract. In addition, there was 
acute and chronic pancreatitis with areas of peri 
(Fig. 1) 
There was partial obstruction to, and dilatation of, 


pancreatic and pancreatic fat necrosis 
the pancreatic ducts of Wirsung and Santorini and 
of the common bile ducts and intrahepatic and 
extrahepatic biliary system, due to the presence of 
a diverticulum of the duodenum, measuring 0.8 em 
at its orifice and 3 em. in its widest diameter, just 
adjacent to the ampulla of Vater (igs. 2 and, 3) 
This 


rested against the common bile duct and the pan 
(Figs. 2 and 3). 


diverticulum was easily distensible, it 


creatic duct \t autopsy, the di 


verticulum was seen to be distended with inspis 


sted food. There was hydrops of the gallbladder 
with cholelithiasis. The diverticulum was lined by 
The heart revealed rheumatic heart disease 
with mitral stenosis and insufficiency, as well as 


moderate coronary myocardial 
fibrosis, dilatation, and hypertrophy of both ven 


tricles 


arteriosclerosis, 


There was marked atherosclerosis of the 
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ACUTE PANCREATITIS 


Fig. 3 
(3) resting against dilated common duet €7) and 
orifice of pancreatic duct (2) 


Posterior wall of duodenal diverticulum 


The 


hvdrocele of the 


pulmonary arteries and aorta mass in the lett 
inguinal region proved to be a 


Nuck 


cause ot 


canal ot 
The death, 


hemorrhage due to trauma by a Levin tube, super 


then, was gastromtestinal 


imposed upon acute pancreatitis caused by a 


duodenal diverticulum obstructing the common bile 
and pancreatic duets at the ampulla of Vater 


Comment 


Acute pancreatitis the upper age 
groups is frequently a difficult diagnosis 
to make and an even more difficult’ problem 
to handle. The present case had the charac 
teristics of acute pancreatitis a patient 
of advancing years.’ The time was in the 
warm summer month of July; there was 
associated biliary tract disease;  aleoholic 
intake played no role; the patient was an 
85-year-old woman (predominance im wom 
en if over 71); the presenting symptoms 
were severe abdominal pain, vomiting, and 
nausea, and the positive physical findings 
were fever, spasm, tenderness, and rebound 


The 


blood count, and alkaline phosphatase levels 


tenderness. serum amylase, white 


were elevated. 


Probably the most. difficult 


Hoffman 


problem in making this diagnosis clinically 
is remembering its possibility in the upper 
age-group patient. The treatment should be 
The 


main objectives of treatment are to relieve 


conservative with acute pancreatitis.’ 


pain, counteract shock, replace fluids and 


electrolytes,'’ temporarily stop panereatic 


seeretions, compensate for poor carbohy 


drate metabolism, control distention, pre 


vent suppuration, deteet and manage 


surgical complications, and prevent recur 
renee! 


Phe above therapy in this case 


Was to 


no avail. The patient's hyperpyrexia Wits 


considered a detinite and severely detri 


mental clement with respect to her cardio 


vascular disease. Therefore, hypothermia 


Was tried in this case. It is not possible 


to say anything other than that the tem 
perature Phe 


hemorrhage 


Was successfully reduced. 


superimposition of vaste 


upon the acute pancreatitis produced a 
situation which this patient could not 
conquer, 

\lthough, from previous studies," it 


Was known that the best treatment of mas 
sive hemorrhage due to a gastric uleer in 
an upper-age-group patient is surgical, this 
patient's other disease (acute pancreatitis ) 
and her poor clinieal state precluded direet 
surgical attack, 

stated earlier, acute pancreatitis sec 
the 


ondary to obstruction of 


panereath 
duodenal 


duets by a diverticulum very 
unusual if one may judge from the few 
reports the literature.*® The definitive 
therapy of the diverticulum causing this 


situation should be postponed for approxi 
mately three to six months after the sub 


sidence of the 


the 
\ny associated biliary disease 


attack ot acute 
panereatitts 
should be treated at the sami pros 
sible. Tf, the 


presence of a lesion obstructing the pan 


time, if 


however, one knew about 


ereatic and biliary channels, one might be 
swayed into attempting some sort of early 


decompressive procedure (common-duet 


and pancreatic-duet) drainage», with later 


choledochoduodenostomy (or ( holedo« ho 
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jejunostomy) and retrograde pancreatico- 
jejunostomy. 
Summary 
1. A case is presented of an 85-year-old 
white woman with acute pancreatitis sec- 


ondary to obstruction of the pancreatic and 


biliary ducts by a peri-Vaterine diverticu- 
lum. 
2. The additional complication of gastric 


hemorrhage from Levin-tube-induced 


mucosal laceration is presented, 


914 N. Charles St. (1) 
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